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RECEPTOR LIGAND 10 heparin sulfate proteoglycans in the subendotheliaj extra- 
cellular matrix from which it may be released after injury. 

This is a continuation-in-part of VS. patent application Heparin potentiates the stimulation of endothelial cell pro- 

Ser. No. 08/510.133. filed Aug. I, 1995, liferation by angiogenic FGFs. both by protecting against 

ptitt n nc tup rMvrrKrrmw 5 denaturation and degradation and dimerizing the FGFs. 

FIELD OF THE INVENTION Cultured endothelial cells express the FGF-1 receptor but no 

The present invention generally relates to the field of significant levels of other high-affinity fibroblast growth 

genetic engineering and more particularly to growth factors factor receptors. 

for endothelial cells and growth factor genes. Among other ligands for receptor tyrosine kinases, the 

„ ArvrDni IWPk nc fWUCKmAfcI 10 P lateI « derived growth factor. PDGF-BB, has been shown to 

BACKGROUND OF THE INVENTION * wcakly angiogenic in the chick chorioallantoic mem- 

Developmental growth, the remodelling and regeneration brane. Risau. et al.. Growth Factors. 7:261-266 (1992). 

of adult tissues, as well as solid tumor growth, can only Transforming growth factor a (TGFa) is an angiogenic 

occur when accompanied by blood vessel formation. Angio- factor secreted by several lumor cell types and by macroph- 
blasts and hematopoietic precursor cells differentiate from. 15 a S es - Hepatocyte growth factor (HGF). the lig'and of the 

the mesoderm and form the blood islands of the yolk sac and c-met proto-oncogene -encoded receptor, also is strongly 

the primary vascular system of the embryo. The develop- angiogenic. 

ment of blood vessels from these early (in situ) differenti- Recent evidence shows that there are endothelial cell 

ating endothelial cells is termed vasculogenesis. Major specific growth factors and receptors that may be primarily 
embryonic blood vessels are believed to arise via ~ responsible for the stimulation of endothelial cell growth, 

vasculogenesis. whereas the formation of the rest of the differentiation and certain differentiated functions. The best 

vascular tree is thought to occur as a result of vascular studied of these is vascular endothelial growth factor 

sprouting from pre-existing vessels, a process called (VEGF). a member of the PDGF family. Vascular endothe- 

angiogenesis. Risau. et al.. Devet. Biol., 125:441-450 lial growth factor is a dimeric glycoprotein of disulfide - 

(1988). linked 23 kDa subunits. Other reported effects of VEGF 

Endothelial cells give rise to several types of functionally include the mobilization of intracellular calcium, the indue- 

and morphologically distinct vessels. When organs differ- f ion of plasminogen activator and plasminogen activator 

entiate and begin to perform their specific functions, the inhibitor- 1 synthesis, stimulation of hexose transport in 
phenotypic heterogeneity of endothelial cells increases. ^ endothelial cells, and promotion of monocyte migration in 

Upon angiogenic stimulation, endothelial cells may re-enter " vitro * Four V EGF isoforms. encoded by distinct mRNA 

the cell cycle, migrate, withdraw from the cell cycle and splice variants, appear to be equally capable of stimulating 

subsequently differentiate again to form new vessels that are mitogenesis in endothelial cells. However, each isoform has 

functionally adapted to their tissue environment. Endothelial' a different affinity for cell surface proteoglycans, which 
cells undergoing angiogenesis degrade the underlying base- „ behave as low affinity receptors for VEGF. The 121 and 165 

ment membrane and migrate, forming capillary sprouts that ' amino acid isoforms of VEGF are secreted in a soluble form, 

project into the perivascular stroma. Ausprunk. et al., whereas the isoforms of 189 and 206 amino acid residues 

Microvasc. Rev., 14:51-65 (1977). Angiogenesis during remain cell surface associated and have a strong affinity for 

tissue development and regeneration depends on the tightly heparin. 
. controlled processes of endothelial cell proliferation. 40 VEGF was originally purified from several sources on the 

migration, differentiation, and survival. Dysfunction of the basts of its mitogenJc activity toward endothelial cells, and 

endothelial cell regulatory system is a key feature of many also by its ability to induce microvascular permeability, 

diseases. Most significantly, tumor growth and metastasis hence it is also called vascular permeability factor (VPF). 

have been shown to be angiogenesis dependent Folkman. et VEGF produces signals through two receptor tyrosine 

aL. J. Biol. Chem.. 267: 10931-10934 (1992). 4J kinases. VEGFR-1 (FLT-l) and VEGFR-2 (KDR/FIk-1). 

Key signals regulating cell growth and differentiation are which are expressed specifically on endothelial cells. The 

mediated by polypeptide growth factors and their transmem- VEGF-related placenta growth factor (P1GF) was recently 

brane receptors, many of which are tyrosine kinases. Auto- shown to bind to VEGFR-1 with high affinity. P1GF was able 

phosphorylated peptides within the tyrosine kinase insert lo enhance the growth factor activity of VEGF. but it did not 

and carboxyl-tenninal sequences of activated receptors are 50 stimulate endothelial cells on its own. Naturally occurring 

commonly recognized by kinase substrates involved in VEGF7P1GF heterodimers were nearly as potent mitogens as 

signal transduction for the readjustment of gene expression VEGF homodimers for. endothelial cells, 

in responding cells: Several families of receptor tyrosine The partem of VEGF expression suggests its involvement 

kinases have been characterized. Van der Geer. et al.. Ann. in the development and maintenance of the normal vascular 
Rev. Cell Biol. 10:251-337 (1994). The major growth 35. system and in tumor angiogenesis. During murine 

factors and receptors transducing angiogenic stimuli are development, the entire 7.5 day post-coital (p.c.) endoderm 

t schematically shown in FIG. I. - •■■ expresses VEGF and the ventricular neuroectoderm pro- 

Fibroblast growth factors are also known to be involved duces VEGF at the capillary ingrowth stage. See Breier. et 

. in the regulation of angiogenesis. They have been shown to al.. Development. 1 14:52 1-523 (1992). On day two of quail 

. be mitogenic and chemotactic for cultured endothelial cells. 60 development, the vascularized area of the yolk sac as well as 

Fibroblast growth factors also stimulate the production of the whole embryo show expression of VEGF. In addition, 

proteases, such as coUagcnases and plasminogen activators, ' epithelial cells next to fenestrated endothelia in adult mice 

and induce tube formation by endothelial' cells.' Sakscla. et show persistent VEGF expression, suggesting a role in the 

aU Ann. Rev. Celt BioL. 4:93^-126 (I988K There i are two maintenance of this specific endothelial phenotype and 

general . classes of fibroblast growth factors. FGF-I and 65 function. 

FGF-2. both of which lack conventional signal peptides. Two high affinitv receptors for VEGF have been charac- 

Both types have an affinity for heparin and FGF-2 is bound terized. Tlicsc are VEGFR- 1/Fli- 1 (fins-like tyrosine kinase- 
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1) and VEGFR-2/Kdr/Flk-l (kinase insert domain contain- Thus, in a related aspect, the invention includes a purified 
ing receptor/fetal liver kinase- 1). Those receptors are and isolated polypeptide comprising amino acids 1-3 1 7 of 
classified in the PDGF-receptor family, but they have seven SEQ ID NO: 33. The Flt4 ligand precursor is proteoIvticaHy 
rather than five immunoglobulin-like loops in their extra- cleaved upon expression to produce an approximated 23 kD 
cellular domain and they possess a longer kinase insert than 5 peptide which is the Flt4 ligand (herein designated VEGF- 
normally observed in this family. The expression of VEGF C). Thus, the invention includes a polypeptide having an 
receptors occurs mainly in vascular endothelial cells. amino acid sequence comprising a portion of SEQ ID 
although some may be present on monocytes and melanoma NO:33, the portion encoding a fragment capable of specifi- 
cells. Only endothelial cells have been reported to proliferate ca,l >' bin ding to Flt4. A preferred fragment has a molecular 
in response to VEGF. and endothelial cells from different io wei e n . 1 of 23 kDa as assessed by SDS-PAGE under 

—sources show different responses -Thus.- the signals mediated reducing- conditions. _In_ a -preferred -em bodimem- of- the - 

through VECFR-1 and VEGFR-2 appear to be cell tvpe invention, an FIt4 ligand is provided which is the cleavage 
specific. ' product of the precursor peptide shown in SEQ ID NO: 33 

The Flt4 receptor tyrosine kinase (VEGFR-3) is closelv * mo I e f f u,ar wci * hl of proximately 23 kD 

related in structure to the products of the VEGFR-I and « ul,d « reducin S condmons. 

VEGFR-2 genes. Despite this similarity, the mature form of Evidence suggests that the amino acids essential for 

FIt4 differs from the VEGF receptors in that it is proteolyti- rew » nin S FU4 hgand activity are contained within approxi- 
cally cleaved in the extracellular domain into two disulfide- matc, >'™no acids 1-120 of SEQ ID NO: 33. and that the 
linked polypeptides. Pajusola et al.. Cancer Res., Proteolytic cleavage to produce a mature, naturally- 
. 52:5738-5743 (1992). The 4.5 and 5.8 kb FU4 mRNAs » occumng Rt4 ligand occurs within approximately amino 
encode polypeptides which differ in their C-termini due to aClds °! ? E 9 ID . N ? : 33 ' Accordingly, preferred 

the use of alternative 3* exons. The VEGFs do not show polypeptides of the invention include polypeptides compris- 
specific binding to Flt4 or induce its autophosphorylation. amm °i 2? ds l '} 2 ?' l 'l V^iShri'i^ l'™ ' * ' 

Expression of Rt4 appears to be more restricted than J^^l^l'T^ ^ 33 ' 

„ nr .« irtn nf vrr.n? i T, vcr-rr? i -n. . , 25 Polypeptides specifically bind to an Flt4 receptor tvrosine 

expression or vtOrK-1 or VtGrR-Z. The expression of !•;■*•*» a ~~~r-~-A m.* i- • r r 

Bt4 first becomes detectable by in sim hybridation in the )^^^^^^ZS^^ 

IS ^ ^.^^yn^e. the cardinal vein, and polypeptide of the invention comprises approximarelv 

extraembryomcaUy in the allantois of 8 5 day p.c. mouse amino £ cids ,_ IS0 of SEQ ID NQ . P 3 PP ^ 

embryos. In 12.5 day p.c. embryos the FU4 signal is -n. . • T -^ 

observed in developing venous and presumptive Ivmphatic 30 ^ pre$Cm .TT™ ^ 3 cDNA encodin S a 

endothelia, but arterial endothelia appear negative. Dunn" ™ C,p ° ,yf T t^^l^^ ? structural * 

later stages of development, Flt4 mRNA becomes restricted" ^ mo ^ to ^ ^CT^C " » U ^ d for ** ^ 

to developing lymphatic vessels. Only the lymphatic endot " Cep, ° r .^'"^"S? /^S^ rcCCpt ° r * Msinc 

helia and some high endothelial venules expre^Wr^NA £^ re ^?J2 and VEGFR-2 that does not bind 

in adult human tissues and increased expression occurs in * . r ^ VCnOUS t and I™*** 

lymphatic sinuses in metastatic lymph nodes and in Ivm- ™£Tv\ **** "2 prcdom,nan ^ ' n lymphatic 

phangioma. These results support^ theory of the venous SSSf^SfiS "TTp * t ^ ^ 

origin of lymphatic vessels. " ^^S^uwir 

^Cm^ W^^^aSiTSS r****! <° in a prcfciTed bodimem, the invention includes 

5t-/n?fc . (V ? G ^' 2 >: f 1 * 4 - T,c a purified and isolated nucleic acid (e.g.. a DNAor an RNA) 

J»!£T J™ ^ ^ <fc$CnbCd -. T h , lCh POSSCSS enVoding an Rt4 ligand precursor. Duito u^dege^racy of 

SEE *^*™** : "**?Y for signal trans- mc gcn ? tic code, numerous such coding se^e^are 

idTekJn^ ^^h "^■a-SJ* 1 - Rk " 1 ; ^ P"*"* " Ch in COm ™« of the 1^ 

s^ctfc mET^ hsn *." d «? ed *««■ es « n « a « a " d 4 5 acid sequence shown in SEQ ID NO: 33. As set forth above. 

Ste^tvU \^f^lS^PTSS^ *t lhc inv «^on includes polypeptides which comprise a por- 
Srt^nilv^^?^: ^ ^ bmd VE ^ W ** tion of the amino acid sequence shown in SEQ ID N0^33 
VEGre ?^u ( 0 tii P rh ^ ??'? L - t ^* n 1*l ™ d and Wnd ^ Rt4 4 receptor tyrosine kinase (herein 

mCPKa iSi„t elated placenta grouch factor designated VEGFR-3); the inventior a lso is intended to 
2 ?ki ftt ^ ^ C hSandS f ° r TlC ' TCK so include nucleic acids encoding these polypeptides. Ligand 

and FIt4 have not yet been reported precursors according to the invention, whe^xpressed in an 

SUMMARY OF THE INVENTION appropriate host cell, produce, via cleavage, a peptide which 

_ . binds specifically to the FU4 receptor tyrosine kinase 

Trie present invention provides a ligand for the Flt4 (VEGFR-3). The nucleotide sequence shown in SEQ ID 
receptor ryrosme kinase. Thus, the invention provides a 5S NO:32 contains a preferred nucleotide sequence encoding 
punned and isolated polypeptide which specifically binds to the Flt4 ligand (VEGF-C) 

r^H^?^ ™* P re « nt inwnlion d» Provides a cell line which 

fh^T n ^n P m C M^r C ^ f thc a ™ no ac » d sw » ucncc Produces an Flt4 ligand. The ligand may be purified and 
Flt4 ILnr^c- ^- WhKh JpccificaI, y binds to ^ Elated directly from die cell cTiIture medium. Also pro- 
Flt4 receptor tyrosine kinase. w vided are vectors comprising a DNA encoding the Flt4 

The present invention also provides a precursor of an Rt4 ligand, and host cells comprising the vectors. Preferred 
ligand, wherein the precursor comprises the amino acid vectors of the invention are capable of expressing the Flt4 
sequence shown in SEQ ID NO: 33. Thus, the invention ligand under the control of appropriate promoters and other 
includes a purified and isolated polypeptide having the control sequences. A preferred vector of the invention is 
amino acid sequence shown in SEQ ID NO: 33. 65 plasmid pFLT4-U having ATCC accession no. 9723 1. 

A putative 33. amino acid signal peptide has been identi- The invention further includes a method of making 
fied in the ammo acid sequence shown in SEQ ID NO: 33. polypeptides of the invention. In a preferred method, a 
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nucleic acid or vector of the invention is expressed in a host lated with PC-3 conditioned medium is the 125 kD FIt4 

cell, and a polypeptide of the invention is purified from the polypeptide (VEGFR-3). 

host cell or the host cell growth medium. RG. 6 shows Western analysis of the Flt4 ligand activity 

In another aspect, the invention includes an antibody isolated from PC-3 conditioned medium, 
which is specifically reactive with polypeptides of the inven- 3 nG. 7 shows results of gel electrophoresis of chromato- 

tion. Antibodies, both monoclonal and polyclonal, may be graphic fractions from the affinity purification of FIt4 ligand 

made against a ligand of the invention according to standard (VEGF-C) isolated from PC-3 conditioned medium, 

techniques in the art. Such antibodies may be used in nG g show$ nsults Qf Wcstcni ^ sis of R|4 auto _ 

diagnostic applications to monitor angiogenesis, phosphorylation induced by either the FH4 ligand (VEGF- 
vascularization, lymphatic vessels and their disease states, 10 q VEGF or P1GF 

wound healing, or certain hematopoietic or leukemia cells, * 

or they may be used to block or activate the Flt4 receptor. k 9A schematically ^depicts ^ cloning and analysis of 

. . . 3 _ , . . . . , . \ . the Flt4 ligand, VEGF-C. The VEGF-C coding sequence 

Ligands according to the mvenoon may be Ubeled with a (shaded an<j ence (ss > ^ depicted 

detectable label and used to identify their corresponding y ^ 3. untrans , ated (m) nucIcic ^id regions. 

receptors in situ. Labeled Flt4 ligand and anti-FU4 ligand nn _ . , , J . r. 

antibodies may be used as imaging agents in the detection of HGS - 9B ~ D show ^ nucleotide and deduced ammo acid 

lymphatic vessels, high endothelial venules, and Flt4 reccp- «q«nce of the coding portion of Flt4 ligand cDNA. The 

tors expressed in histochemical tissue sections. The ligandor ^J^VmL , PUU " Ve S ' S **** " ,nd,Caled 

antibody may be covalently or non-covalently coupled to a W|tn a shaded tri ^ lc - 

suitable supermagnetic, paramagnetic, electron dense, 20 FIGS. 10A-D show a comparison of the deduced amino 

echogenic, or radioactive agent for imaging. Other, non- sequences of PDGF-A (SEQ ID NO: 36): PDGF-B 

radioactive labels, such as biotin and avidin. may also be (SEQ ID NO: 37): two PIGF isoforms (SEQ ID NOs: 38 and 

used. 39): four VEGF isoforms (SEQ ID NOs: 40-43): and Fh4 

The present invention also provides diagnostic and dini- « n S and <VEGF-C> (SEQ ID NO: 33). 
cal applications for claimed ligands. In a preferred FIG. 11 shows the stimulation of autophosphorylation of 
embodiment. Flt4 ligands or precursors are used to accel- we Ht4 receptor by conditioned medium from cells trans- 
crate angiogenesis. e.g.. during wound healing, or to pro- kcted with the FU4-L (VEGF-C) expression vector, 
mote the endothelial functions of lymphatic vessels. Ligands FIG. 12 shows Northern blotting analysis of Flt4-L 
may be applied in any suitable manner using an appropriate M (VEGF-C) mRNA in tumor cell lines and in brain tissue, 
pharmaceutically-acceptable vehicle. Ligands also may be FIG. 13A is an autoradiograph showing recombinant 
used to quantify future metastatic risk by assaying biopsy VEGF-C isolated following a pulse-chase experiment and 
material for the presence of active receptors or ligands in a electrophoresed via SDS-PAGE under reducing conditions, 
binding assay or kit using detectably-Iabeled ligand. An Flt4 fjg 13B is a photograph of polyacrylamide gel showing 
ligand according to the invention also may be used to JS mal recombinant VEGF-C forms are disulfide-linked in 
promote re-growth or permeability of lymphatic vessels in. nonreducing conditions 

for example, organ transplant] patients. Ligands according to RGS „ A and 14B ^ ia Wcslcrn blots showi ^ 

the invention jilso may be used to treat or prevent V EGF-C stimulates autophosphorylation of VEGFR-2 

mflammation. edema, aplasia of the lymphaUc vessels, lym- (KDR) but has no effect on PDGFR-B phosphorylation, 

phauc obstruction, elephantiasis, and Mtlroy s disease. . n . . . . ,. . . 

Finally. Flt4 Ugands may be used to stimulate lymphocyte 40 fc " GS ,! 5A . and 1SB show mat VEGF-C stimulates endot- 

production and maturation, and to promote or inhibit traf- hchal ""8™°" » a three-d.mcns,onal collagen gel 

ficking of leukocytes between tissues and lymphatic vessels asSay * 

or to affect migration in and out of the thymus. FIG. 16A shows the expression of VEGF-C mRNA in 

Inhibitors of the Flt4 ligand may be used to control 45 fj? tissuc$ ' q j 

endothelial cell proliferation and lymphangiomas. For FIG. 16B shows the expression of VEGF, VEGF-B. and 

example, such inhibitors may be used to arrest metastatic VEGF-C in selected human fetal tissues, 

growth or spread, or to control other aspects of endothelial FIG. 17 schematically depicts the chromosomal localiza- 

cell expression and growth. Inhibitors include antibodies. lion of VEGF-C gene. 

antisense oligonucleotides, and peptides which block the 50 FIG. 18 is a Northern blot hybridization study showing 

Flt4 receptor, all of which are intended as aspects of the the effects of hypoxia on the mRNA expression of VEGF- A. 

invention. VEGF-B and VEGF-C. 

BRIEF DESCRIPTION OF THE DRAWING DETAILED DESCRIPTION OF THE 

INVENTION 

FIG. 1 is a schematic diagram showing major endothelial 55 .. . . ........ , M . 

cell receptor tyrosine kinases and growth factor! involved in Described herein is the isolation of a novel vascular 

vascuiogenesis and anrioeenesis. endothelial growth factor and the cloning of a DN A encod- 

cir-c %a m<*x> Z Vj : ». a '■ • , ing this growth factor from a cDNA library prepared from 

^Pl^^Jnr^^T^ ^ C ° nSm,Ct,0n ° f the humaT prostatic adenocarcinoma cell line PC-3. The 
the pLTRFU41 expression vector. „ cD £ A cncode$ a prolem which i$ proteolyticaUy 

FIG.. 3 schematically depicts the construction of the processed and secreted to cell culture medium. The secreted 
baculovirus vector encoding a secreted soluble Flt4 extra- protein, designated VEGF-C. binds to the extracellular 
cellular. domain (FU4EC). domain of FH4 (designated VEGFR-3) and induces tyrosine 

FIG. 4 shows results of stimulation of Flt4 autophosphn- autophosphorylation of FIi4 and VEGFR-2. VEGF-C also 
re lation by conditioned medium from PC-3 cell cultures. 6 * stimulates the migration of endothelial cells in collagen gel. 

FIGS. 5A. SB, and 5C show that the major tyrosyl The present invention also is directed to novel growth 
phosphorylated polypeptide of Flt4-transfected cells stimu- factors which are ligand* for the FU4 receptor tyrosine 
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kinase (VEGFR-3). Ligands of the invention are members of 88:133-40 (1990); Paulsson. et a!.. J. MoL Biol.. 
a family of plate let-derived growth factors/vascular endot- 2 1 1:33 1-49 (1990)). This novel C-terminal silk protein-like 
helial growth factors which promote mitosis and prolifera- structural motif of VEGF-C may fold into an independent 
tion of vascular endothelial cells and/or mesodermal cells. domain, which, on the basts of the considerations above, is 
Ligands recognizing the Flt4 receptor tyrosine kinase were 5 at least partially cleaved off after biosynthesis. Interestingly, 
purified from a PC-3 prostatic adenocarcinoma cell line at least one cysteine motif of the BFUPtype is also found in 
(ATCC CRL1435). When applied to a population of cells the carboxyl terminus of VEGF. In our experiments both the 
expressing the FIt4 receptor. ligands of the invention stimu- putative precursor and cleaved ligand were detected in the 
late autophosphorylation. resulting in receptor activation. cell culture media, although processing was apparently 
Th"e"inventioh _ alsb^roVides"ihhmitore 

including antibodies directed against the ligand. A ligand The determination of the amino terminal sequence of the 
according to the invention may be coexpressed as a larger isolated carboxyl terminal fragment will allow the identifi- 
precursor which is cleaved to produce the ligand. A coex- cation of the proteolytic processing site. The generation of 
pressed region in some cases results from alternative splic- antibodies against different parts of the VEGF-C molecule 
ing of RNA of the ligand gene. Such a co-expressed region IS will allow the exact determination of the precursor-product 
may be a function of the particular expression system used ' relationship and ratio, their cellular distribution, and the 
to obtain the ligand. The skilled artisan understands that in kinetics of processing and secretion, 
recombinant production of proteins, additional sequence VEGF-C has a conserved pattern of eight cysteine 

may be expressed along with a functional peptide depending residues, which may participate in the formation of intra- 
upon the particular recombinant construct used to express , 0 and interchain disulfide bonds, creating an antiparallel 
me protein, and subsequently removed to obtain the desired " dimeric biologically active molecule, similar to PDGF. 
ligand. In some cases the recombinant ligand can be made Mutational analysis of the cysteine residues involved in the 
lacking certain residues of the endogenous/natural ligand. interchain disulfide bridges has shown that, in contrast to 
Moreover, it is well-known in that conservative replace- PDGF, VEGF dimers need to be held together by these 
ments may be made in a protein which do not alter the ^ covalent interactions in order to maintain biological activity, 
function of the protein. Accordingly, it is anticipated that ** Disulfide linking of the VEGF-C polypeptide chain was 
such alterations are within the scope of the claims. It is evident in the analysis of VEGF-C in nonreducing condi- 
tntended that the precursor sequence shown in SEQ ID NO: lions. " . 

33 is capable of stimulating the FIt4 ligand without any VEGFR-3. which thus distinguishes between VEGF and 

further processing in a manner similar to that in which 30 VEGF-C. is closely related in structure to VEGFR-1 and 
VEGF stimulates its receptor in its unprocessed form. VEGFR-2. Finnerty. et aU Oncogene. 8:2293-98 (1993): 

Results reported herein show that VEGFR-3 transmits Galland, et al.. Oncogene. 8:1233-40 (1993): Pajusola, et 
signals for a novel growth factor. This conclusion is based on al.. Cancer Res.. 52:5738-13 ( 1 992). However, the mature 
the specific binding of VEGF-C to recombinant FU4EC (Flt4 form of VEGFR-3 differs from the two other VEGFRs in 
extracellular domain) protein and the induction of VEGFR-3 35 that is is proteolytically cleaved in the extracellular domain 
autophosphorylation by medium from VEGF-C transfected into two disul fide-linked polypeptides. Pajusola. et al.. 
cells. In contrast. VEGF and P1GF did not show specific Oncogene. 9:3545-55 (1994). Another difference is that the 
binding to VEGFR-3 or induce its autophosphorylation. 4.5 and 5.8 kb VEGFR-3 mRNAs encode polypeptides 

A major part of the difference in the observed molecular differing in their C-termint and apparently in their signalling 
mass of the purified and recombinant VEGF-C and the 40 properties due to the use of alternative 3' exons. Borg et al„ 
deduced molecular mass of the VEGF-C encoded by the Oncogene. 10:973-84 (1995); Pajusola et al.. Oncogene. 
VEGF-C open reading frame (ORF) may be due to pro- 8:2931-37 (1993). 

teolytic removal of sequences in the carboxyl terminal Besides VEGFR-3. VEGFR-2 tyrosine kinase also is 
region of the latter. Proteolytic processing of the VEGF-C activated in response to VEGF-C VEGFR-2 mediated sig- 
precursor may occur at more than one cleavage site because 45 nals cause striking changes in the morphology, actin reor- 
the 32 kD molecular mass of the recombinant secreted ganization and membrane ruffling of porcine aortic endot* 
ligand was also less than the deduced molecular mass of helial cells overexpressing this receptor. In these cells. 
VEGF-C ORF without the signal peptide. By extrapolation VEGFR-2 also mediated ligand-induced chemotaxis and 
from studies of the structure of PDGF (Heldin. et al.. Growth mitogenicity. Waltenberger et al.. 7. Biol. Chem. 
Factors. 8:245-52 (1993)). one can speculate that the region 50 269:26988-95 (1994). Similarly, the receptor chimera CSF- 
critical for receptor binding and activation by VEGF-C is 1R/VEGFR-3 was mitogenic when ectopically expressed in 
contained within the amino-terminal first 180 or so amino NIH3T3 fibroblastic cells, but not in porcine aortic endot- 
acid residues of the secreted of VECF-C protein lacking the helial cells (Pajusola et al.. 1994). Consistent with such 
signal sequence. In fact, the region critical for receptor results, the bovine capillary endothelial cells (BCE), which 
binding and activation by VEGF-C is believed to be con- 55 express VEGFR-2 mRNAbut very little or no VEGFR-1 or 
tained within the first approximately 120 amino acid resi- VEGFR-3 mRNAs. showed enhanced migration when 
dues of the secreted VEGF-C protein lacking the signal stimulated with VEGF-C. As shown here, light microscopy 
sequence. Thus, the 23 kD polypeptide binding VEGFR-3 is of the BCE cell cultures in collagen gel also suggested that 
likely to represent the VEGF-homoIogous domain. After VEGF-C stimulated the proliferation of these cells. The 
biosynthesis, the nascent VEGF-C polypeptide may be gly- 60 already existing data thus indicate that the VEGF ligands 
cosylated at three putative N-Iinked glycosylation sites and receptors show a great specificity in their signalling, 
identified in the deduced VEGF-C amino acid sequence. which may be cell type dependent. 

The carboxyl. terminal amino acid sequences, which The expression pattern of the VEGFR-3 (Kaipatnen et al„ 
increase the length of the VEGF-C polypeptide in compari- Proc. Natl. Acad. Set. USA. 92:3566-70 (1995)) suggests 
son with other ligands of this family, show a pattern of 65 that VEGF-C may function in the formation of the venous 
spacing of cysteine residues reminiscent of the Balbiani ring and lymphatic vascular systems during embryogenesis. Con- 
3 protein (BR3P) sequence (Dignam and Case. Ccnc. stituti ve expression of VEGF-C . in adult tissues shown 
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herein further suggests that this gene product also is Targeted mutagenesis leading to in activation of the VEGF 

involved in the maintenance of the differentiated functions receptor loci in the mouse genome has shown that VEGFR- 1 

of the lymphatic endothelium where VEGFR -3 is expressed is necessary for the proper organization of endothelial cells 

(Kaipainen et al„ 1995). Lymphatic capillaries do not have forming the vascular endothelium, while VEGFR-2 is nec- 

well formed basal laminae and an interesting possibility 5 essary for the generation of both endothelial and hcmato- 

remains that the silk-like BR3P motif is involved in pro- poiettc ceils. This suggests that the four genes of the VEGF 

during a supramolecuiar structure which could regulate the family can be targets for mutations leading to vascular 

availability of VEGF-C in tissues. However, as shown here. malformations or cardiovascular diseases. 

VEGF-C also ****** VEGFR-2. which is J? The following Examples illustrate preferred embodiments 
proliferating endoAelwl ^ceHs of 10 of & in vennon! wherein the isolation, characterization, and 

aTh f ™ ° f «» «" ^needing nucleic acids 

These data have suggested that VEGFR-2 is a major regu- according to the invention are shown, 
lator of vasculogenesis and angiogenesis. VEGF-C may thus 

have a unique effect in lymphatic endothelium and a more tAAMrLC 1 

redundant function shared with VEGF in angiogenesis and 15 ,«„ 41 c -\r — 

pebbly permeability regulation of several types of endot- Production of pLTRFlt41 Expression Vector 

helia. Because VEGF-C stimulates VEGFR-2 and promotes Construction of the LTR-FU41 vector is schematically 

endothelial migration, a utility for VEGF-C is suggested as jhow(| m ^qs. 2A and 2B. The full-length FU4s cDNA 

an inducer of angiogenesis of blood and lymphatic vesseU in (Gcnbank Acccss j 0 n No. X68203) was assembled by first 

wound healing, ussuen^a^^ 20 1 ^ ^ S2J { aU rtcd in Pajusola ct ^ 

formation of collateral vesseUaround artenal stenoses and * 52:5738-5743 (1992). incorporated by refer- 

into injured tu-es af^r mfarcuon. «. ej£ ^ ^ i 56-25iTof the FU4s into 

Taken together, these results show an increased complex- - (Pro meg a. Madison, 

ityof signalling in the vascular endothelium. They reinforce * IW W1 r-* b 

the concept that when organs differentiate and begin to 23 is '* , , _ , _ a 

perform their specific functions, the phenotypic heterogene- Since cDNA libraries used for screening of Flt4 cDNAs 

Sty of endothelial cells increases in several types of func- did not contain its most 5' protein-coding sequences, inverse 

tionally and morphologically .distinct vessels. However. PCR was used for the amplification of the 5' end of FIt4 

upon suitable angiogenic stimuli, endothelial cells can corresponding to the first 12 ammo acid residues 
re-enter the cell cycle, migrate, withdraw from the cell cycle 30 (MQRGAALCLRLW). PolyW RNA was isolated from 

and subsequently differentiate again to form new vessels that HEL cells and double-stranded cDNA copy was synthesized 

are functionally adapted to their tissue environment. This using the Amersham cDNA Synthesis System Plus k^and a 

process of angiogenesis concurrent with tissue development gene specific primer: 5 -TGTCCTCGCTGTCCTTGTCT-3 

and regeneration depends on the tightly controlled balance (SEQ ID NO: 1 ), which was located 195 bp downstream of 

between positive and negative signals for endothelial cell 35 5' end of clone S2J. Double stranded cDNA was treated 

proliferation, migration, differentiation and survival. with T4 DNA polymerase to blunt the ends and cDNA was 

Previously-identified growth factors promoting angiogen- purified with Centricon 100 filters (Anucon Inc.. Beverly 

esis include the fibroblast growth factors, hepatocyte growth - Mass.). Circularization was made in a total volume of 150 

factor/scatter factor. PDGFand TGF-o. (See, e.g.. Folkman. «L The reaction mixture contained ligation buffer. 5% PEG- 

NamreMed. 1:27-31 (1995); Friesel and Maciag. FASEBJ. 40 8000. 1 mM DTT and 8U of T4 DNA bgase (New England 

9:919-25 (1995); Mustonen and Alitalo. V. Cell Biol, Biolabs). Ligation was carried out at 16° C. for 16 hours. 

129:895-98 (1995). However, VEGF has been the only Fifteen ul of this reaction mix was used in a standard 100 ul 

growth factor relatively specific for endothelial cells. The PCR reaction containing 100 ng of specific primers inciud- 

newly identified factors VEGF-B and VEGF-C thus increase ing Sad and PstI restriction sites, present in this segment of 

our understanding of the complexity of the specific and 45 the Flt4 cDNA. and 1 unit of Taq DNA polymerase (Pcrkin 

redundant positive signals for endothelial cells involved in Elmer Cetus). Two rounds of PCR were performed using ,33 

vasculogenesis. angiogenesis, permeability and perhaps also cycles (denaruration at 95° C. for I minute, annealing at 55 

other endothelial functions. C. for 2 minutes and elongation at 72° C. for 4 minutes). The 

Also described herein is the localization of the VEGF-C PCR mixture was treated sequentially with the SacI and JPstJ 

gene in human chromosomes by analysis of somatic ceil 50 restriction enzymes and after purification with MagicPCR 

hybrids and fluorescence in situ hybridization (FISH). P«P* (Promega) DNA fragments were subcloned in to the 

Southern blotting and polymerase chain reaction analysis of pGEM3Zf(+) vector for sequencing. The sequence obtained 

somatic cell hybrids and fluorescence in situ hybridization of corresponds to the 5* end of the Fli4s cDNA clone deposited 

metaphase chromosomes was used to assess the chromo- . in the Genbank Database as Accession No. X68203. 

somal localization of the VEGF-C gene. The VEGF-C gene 35 The sequence encoding the first 12 amino acid residues 

was located on chromosome 4q34. close to the human was added to the expression construct by ligaring an SphI 

aspartylglucosaminidasc'gcne previously mapped to digested PCR fragment amplified using reve " e 

4q 34-35. The VEGF-C locus in 4q34 is a candidate target transcription-PCR of poly(Ar RNA isolated frorn the HEL 

for mutations leading to vascular malformations or cardio- cells using the oligonucleotides 5'- ACATQC ATGC C AC- 

vascular diseases. Expression studies by Northern blotting 60 CATGCAG CGGGGCGCCG CGCTGTGCCT GCGACT- 

and hybridization show abundant VEGF-C expression in GTGG CTCTGCCTGG GACTCCTGGA-3' (SEQ ID NO: 

heart arid skeletal muscle; other tissues, such as lung and . 2X forward primer, SphI site underlined, the traaslational 

kidney, also express ih'ts gene. Whereas PIGF is prcdomi- " start codon marked in hold follows an optimized 

nantiy expressed in the.placenta. the expression patterns of . consensus sequence Kozak. Nucl. Acids Res. 15: 

the three VEGFs overlap in many tissues, which suggests 65 8125-8148. 1987) and S -ACATGCAEQC CCCGCCGGT 

that they may form heterodimers and interact to exert their CATCC-3* (SEQ ID NO: 3) (reverse primer. SphI site 

phvsiological functions. underlined) to the 5* end of the S2.5 fragment, thus replacing 
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unique SphI fragment of the S2J> plasmid. The resulting QTDSGM VLASEEFEQI ESRHRQESGFR-COOH (SEQ 
vector was digested with EcoRI and Clal and Hgated to a ! 38 ID NO: 8) was cloned as a 657 bp EcoRI-fragment into the 
bp PCR fragment amplified from the 0.6 kb EcoRI fragment pGEX- IXT bacterial expression vector (Pharmacia) in frame 
(base pairs 3789 to 4416 in the Genbank X68203 sequence) with the glutathione-S-transferase coding region. The result- 
which encodes the 3' end of Flt4s shown in FIG. 1 of 5 ant GST-FU4S fusion protein was produced in £ coli and 
Pajusola et aL, Cancer Res. 52:5738-5743, 1992, using the purified by affinity chromatography using a glutathione- 
oligonucleotides 5'-CGQAAErCCC CATGACCCCA AC-3* Sepharose 4B column. The purified protein was Iyophilized, 
(SEQ ID NO: 4) (forward, EcoRI site underl ined) a nd 5*-CC dissolved in phosphate buffered saline (PBS), mixed with 
ATCGATGO ATCCTACCTG AAGCCGCTTI CTT-3' Freund's adjuvant and used for im munization of rabbits at 
(SEQ ID NO: 5) (reverserClal site underlinedKThe^ing - ^"biweekl^interxals - ^ing methods standard in the art 
domain was completed by ligation of the 1.2 kb EcoRI (Harlow and Lane. Antibodies. A Laboratory Manual. Cold 
fragment (base pairs 2535-3789 of sequence X68203) into Spring Harbor Laboratory Press. 1988). Antisera were used 
the above construct. The complete cDNA was subcloned as after the fourth booster immunization for immunoprecipita- 
a HindlH-Clal(blunted) fragment (this Clal site was also don of Flt4 from the transfected cells and cell clones 
included in the 3* primer used to construct the 3* end of the 15 expressing FIt4 were used for ligand stimulation analysis, 
coding sequence) to the pLTRpoly expression vector 

reported in Makela et aL, Gene. 118: 293-294 (1992) EXAMPLE 3 

(Genbank accession number X60280) incorporated by ref- Construction of a FU4 EC Baculovirus Vector and 

erence herein, using its HindHI-Acc I(blunted) restriction Expression and Purification of its Product 

sites. 20 

The long form of FU4 was produced by replacing the u ""f ~ ns!niction . of 30 Rt4 extracellular domain (EC) 
3'-end of the short form as follows: The 3' region of the Flt4l baailovtrus vector is schematically shown in FIG. 3. The 
cDNA was PCR-ampIified using a gene, specific and a Fli4-encodmg cDNA has been prepared in both a long form 
pGEM 3Z vector specific (SP6 promoter) oligonucleotide and a f 0 ? f orTn ; cach incorporated in a vector under 
5*-ATTTAGGTGACACTATA-3' (SEQ ID NO: 6) as reverse ^ control of the Moloney munne leukemia virus LTR pro- 
and forward primers, resoectively, and an Flt4l cDNA clone motcr - TI ? C »««?eoode sequence of the short form of the Flt4 
containing a 495 bp EcoRI fragment extending downstream rec ep J? r " available on the Genbank database as Accession 
of the EcoRI site at nucleotide 3789 of the Genbank X68203 °* . . 3 Ae 3 segment of the long form 

sequence (the sequence downstream of this EcoRI site is cDNA 15 availabI * as Accession No. S66407. 
deposited as the Flt4 long form 3' sequence having Genbank 30 cnds of a cDNA segment encoding Flt4 extracellular 

accession number S66407). The gene specific oligonucle- = domain (EC) were modified as follows: The 3* end of FIt4 
oride contained a BamHI restriction site located right after cDNA sequence (Genbank Accession Number X68203) 
the end of the coding region. The sequence of that (reverse u hich ««codes the extracellular domain was amplified using 
primer) oligonucleotide was S'-CCATCGAT primer 1116 5 , <TGGAGTCGACTTGGCGGACT-3' (SEQ 
G^AECjCCGATC<TGCTTAGTAGCTGT-3' (SEQ ID NO: 35 ID NO: 9 - SaiI site underlined) and primer 1315 5-CGC 
7) (BamHI site is underlined). The PCR product was G£AT£CCTAGTGATGGTGATGGTGATGTCTACCTTC 
digested with EcoRI and BamHI and transferred in frame to GATCATGCT GCCCTTAT CCTC-3' (SEQ ID NO: 10. 
LTRFll4s vector fragment from which the coding sequences BamHI site underlined). The sequence complementary to 
downstream of the EcoRI site at base pair 2535 (see ^ of primer 1315 continues after the Flt4 reading frame 
sequence X68203) had been removed by EcoRI-BamHI 40 and encodes 6 hisudine residues for binding to a Ni-NTA 
digestion. Again, the coding domain was completed by column (Qiagen, Hilden. Germany) followed by a stop 
ligation of the \2 kb EcoRI fragment (base pairs 2535-3789 ■ codon ' 2,1(1 311 addcd Bam HI site. The amplified fragment 
of sequence X68203) back into the resulting construct. was digested with Sail and BamHI and used to replace a 

unique Sail- BamHI fragment in the LTRFU4 vector shown 
EXAMPLE 2 ; 45 in FIG. 3. The Sall-BamHI fragment that was replaced 

iw,^,, A . . - . — „ encodes the Flt4 transmembrane and cytoplasmic domains. 

Production and Analysis of FIt4I Transfected Cells _ c , . ... . _ . ' * 

The 5 end without the Flt4 signal sequence encoding 
NIH3T3 cells (60% confluent) were co-cransfectcd with 5 region was amplified by PCR using the primer. 1335 5'- 
ug of the pLTRHt41 construct and 0.25 ug of the pS V2neo CC CAAGCTTGGATCC AAGTGGCTACTCCATGACC-3' 
vector (ATCC) containing the neomycin phosphotransferase so (SEQ ID NO: 11) (the primer contains added HindHI 
gene, using the DOTAP liposome-based transfection (AAGCTT) and BamHI (GG ATCC) restriction sites, which 
reagents (Boehringer Mannheim, Mannheim, Germany). are underlined) and primer 1332 
One day after the transfecuon the cells were transferred into 5'-GTTGCCiXnXjATGTGCACCA-3* (SEQ ID NO: 12). 
selection media containing 0.5 mg/ml geneticin (GIBCO. The amplified fragment was digested with HindHI and SphI 
Grand Island, N.Y.). Colonies of geneiicin-resistant cells 55 (the HindHI site (AAGCTT) is underlined in primer 1335 
were isolated and analyzed for expression of the Flt4 pro- and the SphI site is within the amplified region of the Flt41 
terns. Cells were lysed in boiling lysis buffer containing cDNA). The resultant Hindlll-Sphl fragment was used to 
3 3%SDS (sodium dodecyl sulphate). 125 mM Tris. pH 6.8. . replace a Hindlll-Sphl fragment in the modified LTRFU41 
Protem concentrations of the samples were, measured by the vector described immediately above (the Hindlll site is in 
BCA method (Pierce. Rockford. III.). About 50 ug of protein 60 the 5* junction of the Flt4 insen with the pLTRpoly portion 
of each lysate were analyzed for the presence of Flt4 by 6% of the vector, the SphI site is in FH4 cDNA). The resultant 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) and F1t4EC insert was then ligatcd as a BamHI fragment into the 
immunoblotting using antisera against the carboxyl terminus . BamHI site in the pVTBac plasmid as disclosed in Tessier 
of Flt4 and the ECL method (Amersham). e t al„ Gene 98: 177-183 (1991), incorporated by reference 

For production of anti-FU4 antiserum the FU4 cDNA 65 herein. The orientation was confirmed to be correct by 
fragment encoding the 40 carboxy- terminal amino acid partial sequencing so that the open reading frame of the 
residues of the short form: NH2- PMTPTTYKG SVDN- signal sequence-encoding portion of the vector continued in 
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fran«wUh«^4^ 

together with the baculovirus genomic DNA.nto S^cells Rrtltam pe^anao Comigration was confirmed 

by Upofection. Recombinant virus w P^^ h £* ™" «s^2 **h anti-Flt4 antibodies as is also shown in 

Diego, Calif.) using methods ' » kD polypeptide is not a non-specific component of the 

^^TlSS^^^^^ cfndffi medium reactive with anti-phosphoryrosine 

medium of the infected High-Fi%e ceils «q niw anlibodics , | 5 ul of conditioned medium were separated by 

affinity chromatography according » » a "^"^ . sDsSvGE, blotted on nitrocellulose and the blot was 

mstmctions (Qiagen) for binding and elution of the oxH.s ^^ned widi antiJPTyr antibodies. No signal was obtained 

tag encoded in the COOH-terminus of the recombinant FU4 ,o ^^^^n™ medium Sled to stimulate 

extracellular domain. Rt4 phosphorylation, as shown in FIG. 4. lane I. 

EXAMPLE 4 As shown in FIG. 4. lane 3. stimulating activity was 

, ^ ^ m .' a m«k» considerably increased when the PC-3 conditioned medium 

Isolation of Rt4 Ugand from Conditioned Med ia ^ ^^J^ four . fold using a Centricon-10 concentia- 
An Flt4 ligand according to the invention was Isolated tQf (Am i CO n). FIG. 4, lane 4. shows that pretrcatmcnt of the 
from conditioned media from PC-3 prostatic adenocarci- concen trated PC-3 conditioned medium with 50 ul of the 
noma cell line CRL1435 from the American Type Culture ^ exl racellular domain coupled to CNBr-acmaieci 
Collection and cultured as instructed by the supplier in ^pharose CL-4B (Pharmacia; about 1 mg of FU4EC 
Ham-sF-12 Nutrient mixture (GIBCO) contaimng 7% fetal 20 domain/m i sepharose resin) completely abolished Flt4 
calf serum. In order to prepare the condiuoned media. tyrosine phosphorylation. Similar pretreatment of the ^con- 
confluent PC-3 cells were cultured for 7 days in Ham s F- 12 didoned medium with unsubsututed sepharose out 
Nutrient mixture (GIBCO) in the absence of fetal bovine nQl affcct $timu latory acuity, as shown in FIG. 4. lane 5. 
serum Medium was then cleared by centrifugation at 10.000 Also me flow through obtained after concentranon. which 
r™20 minutes. The medium was then screened to deter- ^ CQntained proteins of less than 10.000 molecular we ighL djd 
mine its ability to induce tyrosine phosphorylation of Flt4 by nol slimuIa te Rt4 phosphorylation, as shown in FIG. 4. lane 
exposure to NIH3T3 cells which had been transacted with 6 

RtT-encoding cDNA using the pLTRFH4l vector For tecep- foregoing data show that PC-3 cells produce a ligand 

!o7 Nation experiments, subconfluent NIH3T3 cells ^™ bind! to die extracellular domain of FU4 and activates 
were starved overnight in serum-free DMEM medium 50 mis receptor . 
(GIBCO) containing 0.2% BSA. The cells were sumulated 

with the condiuoned media for 5 minutes, washed twice with EXAMPLE 5 
m \a pr<; e- nntainine 100 uM vanadate and lysed in RIPA 

buffet r 00 Srff JHM. 50 mM NaCl. 0.5% sodium Purification of the Rt4 Ligand 

deoxychotate, 0.5% Nonidet M <BOK. Poole England) 35 expressed by PC-3 cells as characterized in 

0.1% SOS, 0.1 U/ml Aprotinin (Boehnnger Mannheim). I ™ »S ? and usipg a recombinant ly- 

mM vanadate) for receptor in^unoprecipitanon analysis. Exjunpte 4 P ^ domain (FU4EC) in affin.cy 

The lysates were centrifuged for 20 minutes at l?.000xg. h 

The supernatant* were incubated for 2 hours on w«h 3 C ^™^^ of ^.free conditioned medium, com- 

ul of thT antiserum against the Flt4 CKermmus described .n 40 Two h£v«» of renun ^ conflucnt 15 

Example 2 and also in Pajusola, et aL Oncogene 8: pnsmg aj total °J^^£ s ^ ontaini ng conflu ent layers of 

53T-2937. (1993), incorporated by reference herein. cm ^^SX was clarified by ccn- 

After a 2 hour incubation in the presence °f : ?nn-Rt4 ^ J~~' M lO.OOOxg and concentrated 80-fold using an 

antiserum, protein A-Scpharose (Pharmacia) was added and ^^^I^^ow r>Wce (Filtron. Normborough, 
incubation was continued for 45 minutes with rouuoru The 45 ^^^^O^ ^ff Omega Ultrafiltration membrane 

immunoprecipiutes were washed three times with the M^al. instructions. Recombinam 

immunoprecipitation buffer and twice with 10 mM Tns, S^^° Ull , ar domai „ was expressed in a recombinant 

^5 Sfore analysis in SDS-PAGE. Polypep udes were ™ ^"Si and punfied^affinity ch^^ 

Lisferred to nitroceUulose and analyzed by ^es^ blot- ^T^^^ (Ni .NTA affinity column obtained from 

ting using Fh4- or phosphotyrosine-specific anttsera and the 50 raphy on ^ cxtraccU ular domain was coupled to 

ECL metiiod (Amersham International, Buckinghan^hire, ietivSed Sepharose CL^B at a concentrauon of 5 

England). Anti-phosphotyrosine ^affinity matrix for ligand affinity 

fanri-PTVr PY20) were purchased from Transducuon Laoo- m 8' uu 

^ie^xlngton. KyTln some cases, the filten were ^^^^ mcdiurn was incubated with 2 
Stained with a second antibody after stripping The strip- 55 Co n ccn«tcd ^"S^^j^ do main-Sepharose 

Sgofu^filterswas dc^eforSOn^nutes at S- C ml of ^recomb m am Flt4 ^ for 3 

.^S-merca P toemanoL2%SDS,62^n^^^ ^aT^ 

with occasional agitation. , „ a ^x wls then transferred to acolumn (Pharmacia) 

As shown in FIG! 4. the PC-3 cell conditioned medium affinity mamx ^^!" "T.c mm Md w «hed successively 

stimuli ryrosine phosphorylation of a 125 kD pojype^ with ^nner d an^cr of 15 mm an ^ ^ 

tide when Flt4^xpressing NIH3T3 ceUs were treated with u Uh J 00 ml of rtio ^ ehl ted step-w«e with 

Ce indicated preparations of media, lysed. and the ysates buffer (pH ^B«n d ^ a ^ e|utions havi „g pHs 

were irnmunoprecipitatedwithanti.nt4 antiserum followed 100 mMgl«« HCLs« rf ^ ^ 

by SDS-PAGE, Western blotting, and staining using ami- of 4 0 ^.4.^ anc ii.v.^c Na . p hosphate pH 

PT>t antibodies. The resulting band was weakly nhosnho- ,5 ^^^.^Zi^^cly and dialed in I 

O latcd upon stimulation with unconcentrated PC-3 condi- 8 ^ T ^rWoH T^S » Aliuucu, of 75 ul each were analyzed 

uoned medium (lane 2). The 125 LD^and comigratcd with n.M Tns-HCl ( P H 7_5). Al.qucu 
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KS:;^ tt«225££ EXAMPLE 7 

material released from the Flt4 extracellular domain- 5 Encoding the Rt4 Ugand 

Sepharose matrix during the washings were also analyzed _ _ Degenerate oligonucleotides were designed based on the 

for their ability to stimulate Flt4 t>Tosine phosphorylation. N-fcrminal amino acid sequence of the isolated Flt4 li-and 

As shown in FIG. 6. lane 3. the concentrated conditioned J^T" "^t* 5 primcrs in a P 0 ^™*** chain reaction 

medium induced prominent tyrosine phosphorylation of FU4 dVV lo n am P Ilfv cDNA encoding the Fli4 ligand from a 

in transfectedNIH3T3 cells overexpressing Rt4. This activ- 10 ^ ovenSi «™egy is schematically 

ity was not observed in conditioned medium taken after ae P l i c ^ d "O. 9A. where the different primers have been 

medium was expo sed to the F lt4 Sepharose affin ity matrix marfced ^ "rows. 

described above (lane 4). The specifically-bound FU4- PCR was ca "ied <*» using I ug of DNA from the 



V »t«.v.iin.un r uouna rit4- ~" — * using i jig or una from the 

stimulating material was retained on the affinity matrix upon am P«ned PC-3 cDNA library and a mixture of sense-strand 

washes in PBS, 10 mM Na-phosphate buffer (pH 6.8). and « P nmers comprising 5*-GCAGARGARACNATHAA-3* 

at pH 4.0 (lanes 5-7. respectively), and it was cluted in the < SE Q ID NO: 14 >< wher *n R is A or G. N is A.G.C or T and 

first two 2 ml aliquots at pH 2.4 (lanes 8 and 9). A further *?" A ' C orT) « encoding amino acid residues 2-6 (EETIK 

decrease of the pH of the elution buffer did not cause release f E J? ID NO: l*> and antisense-strand primers' 

of addmonal FIt4-stimulating material (lane II). 5 -GCAYTTNARDATYTCNGT-3* (SEQ ID NO- 16) 

Small aliquots of the chromatographic fractions were 20 (wherein . Y C orT and D is A, G orT). corresponding to 

concentrated in a SpeedVac concentrator (Savant amino acid residues 14-1 8 (TE1LK. SEQ ID NO: 1 7). Three 

Farmingdaie. N.Y.) and subjected to SDS-PAGE under' u n V c,colldes (GCA > were added to the 5*- terminus of 

reducing conditions with subsequent silver stainin- of the ££o pnmcr to increase annealing stability. Two successive 

gel As shown in HG 7, the major polypeptide, having a bT„,7™ Tl^T^ ° Ut 1 U reaction of 

molecular weight of approximately 23 kD (reducing 25 (F-500L, Finnzymes). a thermostable DNA 

conditions), was detected in the fractions containing Ri4 »3^?. ra ^~ n 3 buffcr su PP lied the manufacturer (10 

stimulating actiWty (corresponding to lanes 8 and 9 in FIG « £ P " 88 al 25 ° C " 15 mM M ^ & mM 

6). That polypeptide was not found in the other chromato- £ tL i \£i° n " X 1 °° K at an extension temperature of 72* 

graphic fractions. On the other hand, all other components V t ™" Was Carritfd ° ut for 43 cvc,es - ^ nrsi 

detected m the two active fractions were also distributed in i " " Cre rU " aI an ann ealing temperature of 33° C. 

the starting material and in small amounts in the other * 7 m ! nu,es * and lhc remaining cycles were run at 42° C 

washing and elution steps after their concentration. Similar mmUtC * 

results were obtained in three independent affinitv The re S ion of the gel containing a weak band of the 

purifications, indicating that the 23 kD polypeptide specifi- expected siz£ ($7 bp) was c|j| ^ ^ ^ ^ 

caJly binds to Flt4 and induces its tyrosine phosphorylation 35 c,uted material was reamplificd for 30 cvcles using the 

Fractions containing the 23 kD polypeptide were £"* P " m f pairs described ab °ve at 42" C for 1 minute, 

combined, dried in a SpeedVac concentrator and subjected ^e amplified fragment was cloned into a pCR II vector 

to SDS-PAGE in a 12.5% gel. The proieins from the eel ^ nxm ^ « sin g «he TA cloning kit (Invitrogen) and 

were then electroblotted to Irnmobilon-P (PVDF) transfer f c 1 ucnced usm £ th e radioactive dideoxynucleotide sequenc- 
membrane (Miiiipore, Marborough. Mass.) and visualized 40 " g rncLh 1 cd , cf San * £ r. Six clones uere analyzed and all 

by staining of the blot with Coomassie blue R-250 The f on V uncd sequence encoding the expected peptide 

region containing only the stained 23 kD band was cut from <amino acids 2-1 8 of «e Flt4 ligand precursor). Nucleotide 

the blot and was subjected to N-terminal amino acid se 5 uenc 5 spanning the region from the third nucleotide of 

sequence analysis in a Prosite Protein Sequencing System 6 !° ** * W nucIcotide of codon 13 (the extension 
(Applied Biosystems. Foster City. Calif.). The data were 43 iffii"^" i dentical in 3,1 six clones: 

analyzed using a 610A Data Analysis SystemXS * A ^CGCrGCAGCACACTACAAC-3' (SEQ ID NO: 18) 

Biosystems). Analysis revealed a single N-terminal , ^ WaS cons,dcrcd to represent an amplified product 

sequence of NH,-XEETIKFAAAHYNTEILK-COOH(SEO * Uniquc ****** encoding part of the amino 

ID NO: 13). i:>tV? terminus of the Flt4 ligand. 

50 

EXAMPLE 6 EXAMPLES 

Construction of PC-3 Cell cDNA Library in a Amplification of the 5" -end of the cDNA Encoding 

Eukaryotic Expression Vector the Flt4 Ligand 



Poly(A)* RNA was isolated from five 15 r m A'„ m -,~ kt C - ° n ? c L um< » ue nud eotide sequence encoding the 

confluent dishes of PC-3 ceUs by " Lie sJn ml^ ^ N : terminus of ^ "o |a ^ d ™ Kgand. two pairs of nested 

. oligoGiT) (Type in. CoUaSvx Resf «cMceTuW S!? P " m - B T *° ampUfy ' in ^° "bseqaem PCR- 

ity chromatography (Sambr^k e! S?Mtot cL? A r™™* ^ C ° mp,CtC ° f ^ ^^"S cDNAs 

. Laboratory Manual; Cold Sprine Harbor lSSLP ^ m one ™<™S™" of DNA from the above^lescribed 
; 1989,.ThTyieIdwas70^ «° ^ ^-"^ first. ampUfication was performed with 

RNA were used to prepare •TSSwS££ P^r ^TC^CnTCTAGlXnQCTG.y (SEQ ID NO: 

Ubrary in the mammalian «p^£?2ci«^^ ,9) : Whlch , « *f ^«e-strand primer corresponding to 

the Ubrarian kit of InWtrb^a^in^hT SmC aTd" 0 ^ (AAHY ^ SE( * » NO: 20). 

mcluded in the kit. The library was JZiim^A . mjctlons and sense-strand primer 

about 10- independent recoSa^^at^ inse^ " f ^^A^AC^ATAGGG-r (SEQ ID rS>: 21). 

size of approximately 1.8 kb ^ a >erage insen corresponding to the 77 RNA promoter of the pcDNAI 

vector used for construction of the library. Touchdown" 
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PGR was used as disclosed in Don. et aL. Nuct. Acids /?«.. tion. Those products were diluted 1:200 in water and ream- 
19* 4008 (1991). incorporated by reference herein. The plified in PCR using the second pair of primers: 
annealing temperature of the two first cycles was 62* C. and 5'-AAGAGACTATAAAATTCGCTGCAGC-3' ( S EQ ID 
subsequently the annealing temperature was decreased in NO: 28) and 5*-CCCTCTAGATGCATGCTCG A-3' (SEQ ID 
every* other cycle by I* C. until a final temperature of 53° C. 5 NO: 29) (antisense-strand primer corresponding to nude- 
was reached, at which temperature 16 additional cycles were otides 2279-2298 of the pcDNAI vector). Two DNA frag- 
conducted. Annealing time was I minute and extension at mC nts were obtained, having sizes of 1350 bp and 570 bp. 
each cycle was. conducted at 72° C. for I minute. Multiple Those fragments were cloned into a pCRII vector and the 
amplified DNA fragments were obtained in me first reaction. i nscrts of the clones were sequenced. Both of these frag- 
The products of the first amplification (I ul of a 1:100 J() mcnts wcre found lo contam sequences encoding an amino 
dilution in water) were used in the second amplification add homologous to the VEGF sequence, 
reaction employing the nested primers 5 - 

GTTGTAGTGTCCTGCAGCGAATT-3' (SEQ ID NO: 22). EXAMPLE 10 
an antisense-strand primer corresponding to amino acid 

residues 6-13 (^AAAHYN ^ »^ J») ^ ^ I5 Screening the PC-3 Ceil cDNA Library Using the 

Ugand. and 5*-TGACTATAGGGAGACCCAAGC-3 (SEQ »* pcr Fragment of Flt4 Ugand cDNA 

ID NO: 24), a sense-strand primer corresponding to nucle- 0 

otides 2179-2199 of the pcDNAI vcctor/The sequences of A 219 bp 5'-terminal fragment of Flt4 ligand cDNA was 

these sense and antisense primers overlapped with the 3* amplified by PCR using the 5* PCR fragment described 

ends of the corresponding primers used in the first PCR. above and primers 5*- 

Touchdown" PCR was carried out by decreasing the 20 GTTGTAGTGTGCTGCAGCGAATTT-3' (antisense-strand 

annealing temperature from 72* C to 66° C. and continuing pr j mcr SEQ ID NO: 30) and 

with 18 additional cycles at 66° C. The annealing time was 5'-TCACTATAGGGAGACCCAAGC-3* (SEQ ID NO: 3 1 ) 

I minute and extension at each cycle was earned out at 72 (sen$c _ pnmer corresponding to nucleotides 2179-2199 of 

C. for 2 minutes. One major product of about 220 bp and h ^ ^ t WM subjec(ed to 

three minor products of about 270 bp, 150 bp. and 100 bp 25 di „£ Uon ui|h j^r, (B oehringer Mannheim) to remove the 

were obtained. , # portion of the DNA sequence amplified from the pcDNAI 

The amplified fragment of approximately -220 bp was cut ^ ^ ^ ^,^,53 bp fragment encoding the 5' end 

out from the agarose gel. cloned into a pCRII vector using ^ R(4 u ^ ^ j^pj^cTp m{ng me 

the TA cloning kit (Invitrogen) and sequenced. Three recom- f M of £ cnU DNA polymerase I (Bochringer 

binant clones were analyzed and they contained the Mannneim) -p^ fragniC ni was used as a probe for hybrid- 

^^TACK.GAGACCCAAGCTrC^TACCGAGCT ^ — « °'<£ ^ ^^^^ c 

CGGATCCACTAGT AACCGCCGCCAGTGTGGTG- Filter replicas* f**™**Y ^^^Z**** 

nAA^Arr.AACrrATr.ACTGTACTCT . radioacuvely ^d^Mt2 c^^pV?^^^ 

ACCCAG AATATTGG AAAATGTAC A AGTGTC AGCTAA 35 solution n^^^^^ ^Th^^^mtmI* oi™n^n«rm 

GGCAAGGAGGC '°' 5 solution. 0.1% SDS and 0.1 mg/ml denatured salmon sperm 

TGGCAACATAACAGAGAACAGGCCAACCTCAACTC DNA Filters were washed twice in IxSSC. 0 1ft SDS tor 

AAGGACAGAAG 30 minutes at room temperature, then twice for minutes 

A fi ACTATA A A A TTCCtCTCtC AGCA CACTACA AC- T « «' C and exposed overnight. 

(SEQ ID NO: 25). The beginning of the sequence represents 40 On the basis of autoradiography. 10 positive recombinant 

the pcDNAI vector and the underlined sequence represents bacterial colonies hybridizing with the probe were chosen 

the amplified product of the 5'-end of the insert. The ATG from the library. Plasmid DNA was purified from these 

codem located upstream of that sequence in the same reading colonies and analyzed by EcoRI and NotI digestion and 

frame is followed by an open reading frame containing the agarose gel electrophoresis followed by eihidmm bromide 

amplified product of the putative signal sequence and the 43 staining. The ten plasmid clones were divided into three 

first 13 amino acid residues of the secreted Flt4 ligand. The groups on the basis of the presence of insert sizes of 

cloning of the 5* end of the Flt4 cDNA. as described in the approximately 1.7, 1.9 and 2.1 kb. respectively. Inserts of 

preceding two examples, is depicted schematically in FIG. plasmids from each group were sequenced using the T7 

9A. oligonucleotide as a primer and walking primers for suose- 

' cy AMPLE 0 jo quent sequencing reactions. 

tAAivirmy Sequence analysis showed that all clones contain the open 

Amplification of the 3'-end of cDNA Encoding the leading frame encoding the NH2-terminal sequence of the 

Flt4 Ugand pm Ugand. Furthermore, the 2.1 and 1.9 kb clones also 

Based upon the amplified 5 -sequence 1 of the clones contained sequences encoding the signal sequence (FIG. 9 A. 

encoding the Flt4 Ugand. two pairs of non-overlapping SS). The 5* end of the 1 .7 kb done began within the signal 

nested primers were designed to amplify the 3'-portion of the sequence-encoding portion. Dideoxy sequencing was con- 

FLT4-L clones! The sense-strand . primer tinued using walking primers in the downstream direction. 

5 -ACAGAGAACAGGCCAACC-3* (SEQ ID NO: 26) and An 1140 nucleotide portion of the sequence of the longest 

antisense-strand primer 5'-TCTAGCATTTAGGTGACAC- clone is shown in FIGS. 9B through 9D. As can be seen in 

3* (SEQ ID NO: 27) corresponding to* nucleotides 60 that figure, after the putative signal sequence the open 

23 1 1 -2329 of the pcDNAI vector were used in a first reading frame terminates in a TAA stop codon 318 amino, 

-touchdown" PCR. The annealing temperature of the reac- acid residues further downstream from the 33 amino acid 

tion was decreased I°C every two cycles from 72* C to 52° , signal sequence. When compared with sequences in Uie 

C. at which temperature 15 additional cycles were carried GenBank Database, the predicted protein product or this 

out. The annealing time was 1 minute and extension at each 65 reading frame was found to be homologous wiUi ^tne . pre- 

cycle was carried out at 72? C. for 3 minutes. DNA frag- dieted amino acid sequences of the PDGF/VEGF ramily or 

ments of several sizes were obtained in the first amplifica- growth factors, as shown in FIGS. 10A through 10D. 
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be identified by a number of methods standard in the art fyampi n . « 

such as heteroduplex analysis of cDNA and genomic DNA Mat 1 4 

which are subsequently characterized. Stimulation of VEGFR-2 Autophosphorylation by 

EXAMPLE 12 5 VEGF-C 

.. . , . _ Conditioned medium (CM) from 293 EBNA cells trans. 

Expression of the Flt4L Gene fected with the VEGF-C vector also was used to stimubfe 

Expression of transcripts corresponding to the FIt4 Ii-and E°™ n ? a ° ni ? cndothelial < PAE > expressing VEGFR-2. 

(VEGF-C) was analyzed by hybridization of Northern blots ^T$t^£™*?£?2S^ 'J* 4 * "M"***" 

containing isolated pdlyCA)* RNA from rfrkI080 and PC-3^>°-f 1 Z ° L Chem " 26 9:269 88-°5 { 1994). The cells w ere 

human tumor cell lines. The probe was the radioactivelv X f and immunoprecipitated using VEGFR-2— specific 
labelled insert of the 2,1 kb cDNA done (spedficTcUv'tv (WaItenbcr Ser e < *. '994>- 
10 -10 cpm/mg of DNA). The blot was hybridized over". „ PAEKDR (Waltenberger et al.. 1994) were grown in 
night at 42° C. using 50% formamide, SxSSPE buffer Ham s F12 medium- 10% fetal calf serum (FCS). Confluent 
SDS, lOxDenharaVs solution, 100 mg/ml salmon sjicrm NIH3T3-Flt4 cells or PAE-KDR cells were starved over- 
DNA and 1x10* cpm of the labelled probe/ml. The blot was n,ghl In DMEM or Ham's F12 media, respectively, supple- 
washed at room temperature for 2x30 minutes in 2xSSC mente d with 0.2% bovine serum albumin (BSA) and then 
containing 0.05% SDS, and then for 2x20 min at 52* C in * ncubat ed for 5 min. with the analyzed media. Recombinant 
0. 1 xSSC containing 0.1% SDS. The blot was then exposed huinan VEGF <R&D Systems) and PDGF-B B were used as 
at -70' C. for three days using intensifying screens and -° a 5 or ! tro! st "™*ating agents. The cells were washed twice 
Kodak XAR film. Both cell lines expressed an FIt4 ligand ice-cold tris-buffered saline (TBS) containing 100 mM 
mRNA of about 2.3 kb. as well as VEGF and VEGF-B sod,um orthovanadate and lysed in RIPA buffer containing 1 
mRNArs (FIG. 12). mM phenyl methylsulfonyl fluoride (PMSF). 0.1 U/ml apro- 

tinin and 1 mM sodium orthovanadate. The Ivsates were 
EXAMPLE 13 25 sonicated, clarified by cenrrifugation at 16.000 g'for 20 min 

vrcy-ir ~ ~ . and incubated for 3-6 h on ice with 3-5 ul of ami sera 

vegf-C i Chains are Proteoh-tically Processed after specific for Flt4 (Pajusola et a!.. 1993), VEGFR-"* or 

Biosynthesis and Disulfide Linked PDGFR-B (CJaesson-Welsh et al.. J. Biol. Chcm . 

ThepredictedmolecuIarmassofmesecretedDoK-DeDtide 264:1742-47 (I9S9); Waltenberger et al.. 1994). Immuno- 
as deduced from the VEGF-C ORF specified in SEO ID 30 p k recim ! alcs were bound «° protein A-Sepharose. washed 

NOs: 32 and 33. is 35.881 kD. suggesting ma" VEGF-C S? U " ilh * IPA containing I mM PMSF. I mM 

mRNA may be first translated into a^recurfor. from which Z^^**^^*? Wilh 10 mM Tris " HCI < pH 7 ' 4 > 

the mature ligand of 23 kD is derived by proteolytic^ cleav ™? to . SDS , PAGE ™ » 7* gel. Polypeptides were 

age. *-f W >« CCI «* transferred to nitrocellulose by Western blotting and ana- 

To study this, metabolic labelling of ->Q\ frva 35 »yzed using PY20 phosphotyrosine-specific monoclonal 

=asssassS5sjSS asaas^rar— — 

labelling mix (Amersham) to the culture medium devoid of o-FfJH f J** e ^ rim « ni are presented in FIGS. I4A 
cysteine and methionine. After two hours, the cell layers Jrt v^cJi ? " ,4A * PAE Ce,k cx P«"ing 

were washed twice with PBS and the medium was men «I? 5 «««ntilated w,th 10- or 2-fold concentrated 
replaced with DMEM-0.2% BSA. After 1, 3. 6, 12 and 24 T^T^ fro ™ ^k-^fected 293-EBNA cells (lanes I 
hours of subsequent incubation, the culture medium was Sol 2uZ 7* 5 ~.° r 10 " f ° W ^"""^ed medium from 
colkcted, clarified by confutation, and concentrated, and ^B^t^^m?^^ ** rCCOmbina <" 
VEGF-C was bound to 30 ul of a slurry of FMEC-Senharm*. , K ? lancs 3-6 >- VEGFR-2 was immunoprecipitated 

overnight at h4- C„ followed by tnree SinPsZ 45 S* «» * SDS+A& and 

washesm20mMTris-Ha(pH7^).aaTlation.SDS-PAGF Westen ) blotting using phosphotyrosine antibodies. For 
and autoradiography. comparison, the stimulations were carried out with non- 

These experiments demon«r-«iM th-,» ~. conditioned medium containing 50 ng/ml of purified recom- 

the Flt4EC affinity imK K Tof , 50 u" « VEGF-C- or VEGF- containing media pretreated 

labelled cells tr^^^^y^^ ^J^^y W,th Fll4EC ' A * dcp *" d ™ FIG. 14B. PDGFR-P- 
(HG.13AUncreasedamo^ expressing NIH3T3 cells were stimulated with non- 

polypeptide accumula^ i^ 5 ° cuIniTm^ h 8 condlt,oned medium (lane 1), 5-fold concentrated CM from 
subsequent chase S of ^3 h tatZl /i ?j mock-tran.,fected (lane 2) or VEGF-C-transfected (lanes 3 
and data not shown"^ SSi^^lSlT ^ 55 ^ 4 > ^ ° f With non ^itioned medium containing 50 
produced by proteose iKStSiAu^LfSLS of recombinant human PDGF-B B (lane 5). Medium 

and incomplete, at least in iSffi^S? T f «"««»»g VEGF-C was also pretreated with recombinant 

The arrows' in FIG. UA fi ^SS^^ " PDGFR-(J was immunopredpitated with 

polypeptides of secreted VEGF-C SpCC,fiC am,bodics Md a"»«y»d by SDS-PAGE and Western 

In a related experiment. VEGF-C ioiivJ - „ 60 • '" S USmS Ph^Pno'^ne antibodies with subsequent 

that the VEGF-C poI>T>cptidc^ W lran -f c «^ cells. A further concentration of this medium 

dimers and/or mtUitaETftL^ rcsuI,ed ,n on, y a s,i Ch» enhancement or VEGFR-2 phos- 

mNG ' ,3B) - phorylation (FIG. 14A lanes I and •). CM containing 
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EXAMPLE 11 subunit in comparison with other ligands of this family. 

„ . . . . _ . . . . . . . show a pattern of spacing of cysteine residues reminiscent of 

Stimulation of Ht4 Autophwphorylatton by the ^ rf £^ * 3 (BR3p) uencc (Di ^ 

Protein Product of the Flt4 Ligand Vector Case. Gene 88. 133-140. 1990). as depicted in FIG. 9 A. 

The 2.1 kb insert of the FK4-L clone in pcDNAI vector j Such a sequence may encode an independently folded 

containing the open reading frame encoding the sequence domain present in a Flt4 ligand precursor and it may be 

shown in FIGS. 9B through 9D (SEQ ID NO: 32) was cut involved, for example, in the regulation of secretion, 

out from the vector using Hindlll and NotI restriction solubility, stability, cell surface localization or activity of the 

enzymes, isolated from a preparative agarose gel and ligated Flt4 ligand. Interestingly, at least one cysteine motif of the 

to the corresponding sites in the pREP7 expression vector |0 BR3P type is also found in the VEGF carboxy terminal 

(Invitrogen). The pREP7 vector containing the above cloned amino acid sequences. 

insert was transfected into 293-EBNA cells (Invitrogen) Thus, the FU4-L mRNA may be first translated into a 

using the calcium phosphate transfection method (Sambrook precursor from the mRNA corresponding to the FH4-L 

et al.. Molecular Cloning. A Laboratory Manual: Cold clone, from which the mature ligand is derived by pro- 

Spring Harbor Laboratory Press. 1989). About 48 hours after |$ teolytic cleavage. To define the mature Flt4 ligand product 

transfection the medium of the transfected cells was changed one first expresses the cDNA clone, which is deposited in the 

to DMEM medium lacking fetal calf serum and incubated pcDNAI expression vector, in cells, such as COS cells. One 

for 36 h. The thus conditioned medium was then collected. uses antibodies generated against Flt4-L-encoded peptides, 

centrifuged at SOOOxg for 20 minutes, the supernatant was such as amino terminal 23 amino acid peptide or bacterial 

concentrated 5-fold using Centriprep 10 (Amicon) and used 20 Flt4 fusion proteins, such as a GST-fusion protein, to raise 

to stimulate NIH3T3 cells expressing LTRFU41. as in antibodies against the VEGF-homologous domain of FU4 

Example 4: The cells were lysed. immunoprecipitated using ligand. One then follows the biosynthesis and processing of 

ami-FU4 antiserum and analyzed by Western blotting using . the FU4 ligand in the transfected cells by pulse-chase 

anti-phosphotyrbsine antibodies, analysis using radioactive cysteine for labelling of the cells. 

As can be seen from FIG. 11. lanes 1 and 3. the condi- y immunoprecipitation and gel electrophoresis. Using anti- 

tioned medium from two different dishes of the transfected bodies against the two domains of the product of the Flt4-L 

cells stimulated Flt4 autophosphorylatibn in comparison clone material for radioactive or nonradioactive aminoter- 

with the medium from mock-tnmsfected cells, which gave minal sequence analysis is isolated. The determination of the 

only background kvels' of phosphorylation of the FU4 NH2-terminal sequence of the carboxyl terminal fragment 

receptor (lane 2): When the concentrated conditioned 30 allows for identification of the proteolytic processing site, 

medium was pre-absorbed with 20 ul of a slurry of FU4EC This is confirmed by site -directed mutagenesis of the amino 

domain coupled to Sepharose (see example 4). no phospho- acid residues adjacent to the cleavage site, which would 

rylation was obtained (lane 4). showing that the activity prevent the cleavage. 

responsible for Flt4 autophosphorylatibn was indeed the On the other hand, the Flt4 ligand is characterized by 

Flt4 ligand. Thus, these results demonstrate that the FU4-L 35 progressive 3' deletions in the 3' coding sequences of the 

plasmid vector clone having an approximately 2.1 kb insert Flt4 ligand precursor clone, resulting in carboxy-terminal 

and contain ing, the open reading frame shown in FIG..9B is truncations of its protein product. The activities of such 

expressed into a Flt4 ligand in cells transfected with the truncated forms are assayed by. for example, studying Flt4 

FH4-L expression vector clone, and thus is biologically autophosphorylation induced by the truncated proteins when 

active. The sequence encoded by that open reading frame is 40 applied to cultures of cells, such as NIH3T3 cells expressing 

shown in SEQ ID NO: 33. Plasmid pFLT4-L has been LTRFlt4. By extrapolation from studies of the structure of 

deposited with the American Type Culture Collection. 12301 the related platelet derived growth factor (PDGF, reference 

Parklawn Drive. Rbckville. Md. 20852 as accession number Heldin et al.. Cmuth Factors 8:245-252 (1993)) one deter- 

97231. The approximately 2.1 kb cDNA insert of the depos- mines that the region critical for receptor activation by the 

ited plasmid pFLT4-L was sequenced and found to have a 45 F1t4 ligand is contained within its first approximately 180 

nucleotide sequence that includes the 1997. nucleotides of amino acid residues of the secreted VEGF-C protein lacking 

sequence set forth in SEQ ID NO: 44. The nucleotide the signal sequence, and apparently within the first approxi- 
sequence set forth in SEQ ID NO: 44 encodes the 419 ; mately 120 amino acid residues. 

residue amino acid sequence set forth in SEQ ID NO: 45. On the other hand, the difference between the molecular 
However, the predicted molecular weight of the mature 50 weights of the purified ligand and the open reading frame of 
protein product deduced from the reading frame specified in the Flt4 precursor clone may be due to the fact that the 
SEQ ID NOs: 32-33 is 35881 and the Flt4 Ugand from PC-3 soluble ligand was produced from an alternatively spliced 
cell cultures had an approximate molecular weight of 23 kD mRNA which would also be present in the PC-3 cells, from 
under reducing conditions. It is thus possible that the FU4-L which the isolated ligand was derived. To isolate such 
mRNA may be first translated into a precursor, from which 55 alternative cDNA clones one uses cDNA fragments of the 
the mature ligand is derived by proteolytic cleavage. The deposited clone and PCR primers made according to the 
difference ,in:the observed molecular weight of the isolated sequence provided as well as techniques standard in the art 
FU4 ligand and the, deduced molecular weight of the dis- to isolate or amplify alternative cDNAs from the PC-3 cell 
closed open reading frame of the FU4 ligand sequence may cDNA library. One may also amplify using reverse tran- 
then derive from sequences in the carboxyl terminal region *o scription (RT)-PCR directly from the PC-3 mRNA using the 
of the latter. Also, the Flt4 ligand may be glycosylated at two primers provided in the sequence of the FIt4-L clone, 
putative N- linked glycosylation sites r conforming to the. Alternative cDNA sequences are determined from die result- 
consensus which can be identified in the deduced Flt4 ligand ing cDNA clones. One can also isolate genomic clones 
amino acid sequence (N-rcsidues underlined in FIGS. 1 OB corresponding to the Flt4-L transcript from a human 
and 10C. . genomic DNA library using methods standard in the art and 
The carboxyl terminal amino acid sequences, which to sequence such clones or their subcloned fragments to 
increase the predicted molecular weight of the Flt4 ligand reveal the corresponding exons. Alternative exons can then 
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recombinant VEGF-C stimulated tyrosine autophosphoryla- attachment towards wells containing media conditioned by 

tion of VEGFR-2 and the intensity of the autophosphory- the non-transfected (control) or transfected (mock: VEGF- 

lated polypeptide band was increased upon concentration of C: VEGF) cells. 6 days after addition of the media. The 

the VEGF-C CM (lanes 3-5). Furthermore, the stimulating number of cells migrating out from the original ring of 

effect was abolished after pretreaiment of the medium with s attachment was counted in five adjacent 0 J mmxO.5 mm 

the FU4EC affinity matrix (compare lanes 1. 5 and 6). The squares using a microscope ocular lens grid and 

maximal effect of VEGF-C in this assay was comparable to lOxmagnification. Cells migrating further than 0.5 mm were 

the effect of recombinant VEGF added to unconditioned counted in a similar way by moving the grid in 0.5 mm steps, 

medium at concentration of 50 ng/ml (lane 8). Pretreatment The experiments were carried out twice with similar results, 

of the medium containing VEGF with FU4EC did not io and medium values from the one of the experiments are 

abolish its stimulating effect on VEGFR-2 (compare lanes 7 presented with standard error bars. The photographs in FIG. 

and 8). -These results suggest t hat the VEGF-C expression 15B depict phase-contrast m i crosc opy and fluorescent 



vector encodes a ligand not only for FIt4 (VEGFR-3). but microscopy of the nuclear staining of BCE cells migrating 

also for VEGFR-2. towards the wells containing media conditioned by the 

In order to further confirm that the stimulating effect of »* mock-transfected cells or by VEGF-C— transfected cells 

VEGF-C on tyrosine phosphorylation of VEGFR-3 and The areas shown is approximately I mmxlj mm. and 

VEGFR-2 was receptor-specific, we analyzed the effect of arrows indicate the borders of the original nng of attach- 

VEGF-C on tyrosine phosphorylation of PDGF receptor p ment. 

(PDGFR-P) which is abundantly expressed on fibroblastic After 6 days of treatment, the cultures were stained and 

cells. As can be seen from FIG. 14B. a weak tyrosine -° cells at different distances outside of the original ring of 

phosphorylation of PDGFR-pwas detected upon stimulation attachment were counted using fluorescent nuclear staining 

of Flt4-expressing NIH3T3 cells with CM from the mock- and detection with a fluorescence microscope equipped with 

transfected cells (compare lanes I. and 2). A similar low level a grid. A comparison of the numbers of migrating cells in 

of PDGFR-pphosphorylation was observed when the cells successive 0.5 mmxO.5 mm areas is shown in FIG. 15A. As 

were incubated with CM from the VEGF-C transfected cells. - s can be seen from the columns. VEGF-C-containing CM 

with or without prior treatment with FU4EC (lanes 3 and 4). stimulated cell migration more than medium conditioned by 

In contrast, the addition of 50 ng/ml of PDGF-BB induced the non-transfected or mock-transfected cells but less than 

a prominent tyrosine autophosphorylation of PDGFR-p medium from cells transfected with a VEGF expression 

(lane 5). vector. An example of typical phase contrast and fluorescent 

30 microscopic fields of cultures stimulated with medium from 

EXAMPLE 15 mock-transfected or VEGF-C transfected cells is shown in 

VEGF-C Stimulates Endothelial Cell Migration in FIG. 15B. Daily addition of 1 ng of FGF2 into the wells 

Collagen Gel resulted in the migration of approximately twice the number 

.„ _ _ of cells when compared to the stimulation by CM from 

CM. from cell cultures transfected with the VEGF-C 35 vEGF-transfected cells, 
expression vector was placed in a well made in collagen gel 

and used to stimulate the migration of bovine capillary EXAMPLE 16 
endothelial (BCE) cells in the three-dimensional collagen 

gel as follows. ' VEGF-C is Expressed in Multiple Tissues 

7^7051 TtOTQ* W w «i " cultured as described in ~ Northern blots containing 2 micrograms of isolated poly 
76.5217-522 1 ( 1979) were cultured as ^«crrt«d ( A) * RNA from m||hi lc human lissues (blol from Clontech) 

(Periovaara et aU J. Btol. Ch<rm., 269:627 1-74 ( 994)). The < ' radioactivdy labelled insert of the 2.0 kb 

collagengels were prepare^ n^xmg type I coUagen stock v^GF-C cDNA clwie. Northern blotting and hybridization 

solution (5 mg/rnl in 1 mM HCg wuh an equal volume of mat me , 4 ^ RNA ^ sm J lcr amounts 

2>^ and 2 volumes of 45 IdTmRNA are expressed in multiple human tissues, 

calf serum to give a f wire 1st prominently in the heart, placenta, muscle, ovary and 

mg/ml. The tissue culture plates (5 cm diameter) were "V,. ( U>r i*ai v*™ lift.*? VEGF-C RNA was 

cof,ed with about . mm solution. wHjeh ^ » * ^f^S5^^5 

was allowed ,0 polymen* a. ? 7« C. BCE cells were seeded JJ^JV" "J „• ^ A simuar analysis of 

on top of this layer. For the migration assays, the cells were jo l V, ' ' , * (FIC , 6B) , nows ,hal 

allowedtoat^hinsideaplasuenngt. cmdiameter) p.aced VEGF-C is high^re^* SLJ «- - » 

on top of the fi« collagen layer. After 30 nun., the nng was , d " "^eHver. while essewudly noespression 

removed and unattached cells were "nsed away A second " ""Jfa ^ brain . , nteres tingly. VEGF expression 

layer of collagen and a layer of growth medium (5% 15 , . " " ._ .° „,,„ ,;,,„-, whereas 

newborn calf sentm <NCS)>. solidified, by 0.75% low melt- 55 ^^^S^ 

ing point agar (FMC BioProducts. Rockland. MeJ), were VEGr-B is highly expressea in aii ussuc , 

added. A well (3 mm diameter) was punched through all the EXAMPLE 1 7 

layers on both sides of the cell spot at a distance of 4 mm. 

and the sample or corimVl media were pipetted daily into the Thc VEGF-C Gene Localizes to Chromosome 4q34 
wells. Photomicrographs of the cells migrating out from the 60 

spot edge were taken after six days through an Olympus CK A DNA panel of 24 interspecies somatic cell hybnds. 

2 inverted microscope equipped with phase-contrast optics. which had retained one or two human chromosomes, was 

The migrating cells were counted after nuclear staining with used for the chromosomal localization of the VEGF-C gene 

the fluorescent dye bisbenzimide ( 1 mg/ml. Hoechst 33258. (Bios Laboratories. Inc.. New Haven, Conn.). Primers were 

Sigma). 63 designed to amplify an about 250 bp fragment of the 

FIG. 15A depicts a comparison of the number of cells VEGF-C gene from somatic cell hybrid DNA. The primers 

migrating at different distances from thc original area of and conditions for polymerase chain reaction (PCR) were 
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5'-TCAGTGATTTGTAGCTGCTGTG-3' (forward) (SEQ 
ID NO:34) and 5-TATTGCAGCAACCCCCACATCT-3' 
(reverse) (SEQ ID NO:35] for VEGF-C (94* C, 60s/62° C 
45s/72° C, 60s). The PCR products were equated by 
electrophoresis in 1% agarose gels and visualized by 3 
ethidium bromide staining in ultraviolet light (a- "PJ- 
dCTP-labelled cDNA inserts of a plasmid representing the 
complete VEGF-C coding domain was used as a probe in 
Southern blotting and hybridization analysis of the somatic 
cell hybrid DNAs as instructed by the supplier (Bios |Q 
Laboratories). 

The cell lines for fluorescence in situ hybridization 
(FISH) were obtained from the American Type Culture 
Collection (Rockville, Md.). Purified DNA from PI clones 
7660 and 7661 (VEGF-C) (Genome Systems. Inc.. St. I$ 
Louis. Mo.) were confirmed positive by Southern blotting of 
Eco Rl-digested DNA followed by hybridization with the 
VEGF-C cDNA. The PI clones were then labelled by nick 
translation either with biotin-1 1-dUTP. biotin-14-ATP 
(Sigma Chemical Co.. St. Louis, Mo.) or digoxigenin 20 
ll-dUTP(Boehringer Mannheim GmbH. Mannheim. 
Germany) according to standard protocols. PHA-stimuIated 
peripheral blood lymphocyte cultures were treated with 
5-bromodeoxyuridine (BrdU) at an early replicating phase to 
induce G-banding. See Takahashi et al.. Human Genet.. ^ 
86:14-16 (1995); Lemieux et aU Cytogenet. Celt Genet.. 
59:311-12 (1992). The FISH procedure was carried out in 
50% formamide. 10% dextran sulphate in 2xSSC using 
well-known procedures. See. e.g.. Rytkonnen et al., 
Cytogenet. Cell Genet.. 68:61-63 (1995): Uchter et al.. 10 
Pmc. Natl. Acad. ScL USA. 85:9664-68 (1988). Repetitive 
sequences were suppressed with 50-fold excess of Cot- 1 
DNA (BRL. Gaithersburg. Md.) compared with the labeled 
probe. Specific hybridization signals were detected by incu- 
bating the hybridized slides in labelled antidigoxigenin 35 
antibodies, followed by counters taining with 0.1 mmoI/L 
4.6-diamino-2-phenylindole. Probe detection for two-color 
experiments was accomplished by incubating the slides in 
fluorescein isothiocyanate (FITC)-anu-dtgoxigenin antibod- 
ies (Sigma Chemical Co.) and Texas red-avidin (Vector 
Laboratories. Burlingame, Calif.) or rhodamine -anti- 
digoxigenin and FTTC-avidin. 

Multi-color digital image analysis was used for 
acquisition, display and quantification of hybridization sig- 
nals of metaphase chromosomes. The system contains a 45 
PXL camera (Photometries Inc., Tucson. Ariz.) attached to 
a PowerMac 7100/Av workstation. IPLab software controls 
the camera operation, image acquisition and LudI Filter 
wheel. At least 50 nuclei were scored. Overlapping nuclei 
and clusters of cells were ignored. A slide containing normal 50 
lymphocyte metaphase spreads and interphase nuclei was 
included in each experiment to control for the efficiency and 
specificity of the hybridization. 

In order to determine the chromosomal localization of the 
human VEGF-C gene. DNAs from human rodent somatic 55 
cell hybrids containing defined sets of human chromosomes 
were analyzed by Southern blotting and hybridization with 
the VEGF-C cDNA probe. Among 24 DNA samples on the 
hybrid panel, representing different human chromosomes, 
human-specific signals were observed only in hybrids which 60 
contained human chromosome 4. The results were con- 
firmed by PCR of somatic cell hybrid DNA using VEGF-C 
specific primers, where amplified bands were obtained only 
from DNAs containing human chromosome 4. 

A genomic PI plasmid for VEGF-C was isolated using 65 
specific primers and PCR and verified by Southern blotting 
and hybridization using a VEGF-C specific cDNA probe. 
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The chromosomal localization of VEGF-C was further stud- 
ied using metaphase FISH. Using the PI probe for VEGF-C 
in FISH a specific hybridization to the 4q34 chromosomal 
band was detected in 40 out of 44 metaphases (FIG. 17). 
Double -fluorochrome hybridization using a cosmid probe 
specific for the aspartylglucosaminidase (AGA) gene 
showed that VEGF-C is located just proximal to the AGA 
gene previously mapped to the 4q 34-35 chromosomal band. 

Biotin labelled VEGF-C PI and digoxigenin labeled AGA 
cosmid probes were hybridized simultaneously to 
metaphase chromosomes. This experiment demonstrated 
that the AGA gene is more telomerically located than the 
VEGF-C gene. The foregoing example demonstrates the 
utility of polynucleotides of the invention as chromosomal 
markers. 

EXAMPLE IS 

Effect of Glucose Concentration and Hypoxia on 
VEGF. VEGF-B and VEGF-C mRNA levels in C6 
Glioblastoma Cells 

Confluent cultures of C6 cells (ATCC CCL 107) were 
grown on 10 cm diameter tissue culture plates containing 2.5 
ml of DM EM and 5 Co fetal calf serum plus antibiotics. The 
cultures were exposed for 16 hours to normoxia in a normal 
cell culture incubator containing 5^ CO, (FIG. 18: lanes 
marked -) or hypoxia (FIG. 18: lanes marked +) by closing 
the culture plates in an airtight glass chamber and burning a 
piece of wood inside until the flame was extinguished due to 
lack of oxygen. Polyadenylated RNA was isolated (as in the 
other examples), and 8 micrograms of the RNA was elec- 
trophoresed and blot-hybridized with a mixture of the 
VEGF. VEGF-B and VEGF-C probes (see FIG. 12). The 
results show that hypoxia strongly induces VEGF-A mRNA 
expression (compare lanes - and +), both in low and high 
glucose, but has no significant effect on the VEGF-B mRNA 
levels. The VEGF-C mRNA isolated from hypoxic cells runs 
slightly faster in gel electrophoresis and an extra band of 
faster mobility can be seen below the upper mRNA band. 
This observation suggests that hypoxia affects VEGF-C 
RNA processing. One explanation for this observation is that 
VEGF-C mRNA splicing is altered, affecting the VEGF-C 
open reading frame and resulting in an alternative VEGF-C 
protein being produced by hypoxic cells. Such alternative 
forms of VEGF-C and VEGF-C -encoding polynucleotides 
are contemplated as an aspect of the invention. 

Deposit of Biological Materials: Plasmid FLT4-L has 
been deposited with the American Type Culture Collection 
(ATCC). 12301 Parklawn Dr.. Rockville Md. 20852 (USA), 
pursuant to the provisions of the Budapest Treaty, and has 
been assigned a deposit date of Jul. 24. 1995 and ATCC 
accession number 9723 1. 

While the present invention has been described in terms 
of specific embodiments, it is understood that variations and 
modifications will occur to those in the art. Accordingly, 
only such limitations as appear in the appended claims 
should be placed on the invention. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(iii) NUMBER OF SEQUENCES; 45 



(2) INFORMATION FOR SEQ ID NO: I: 

(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(01 TOPOLOGY: linear 
(ii) MOLECULE TYPE: ONA (genomic) 
(Xii SEQUENCE DESCRIPTION: SEQ ID NO:l: 
TGTCCTCGCT GTCCTTGTCT 

(2) INFORMATION FOR SEQ ID NO : 2 : 

til SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 70 base pairs 
. (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

ACATGCATGC CACCATGCAG CGGCGCGCCG CGCTGTGCCT GCGAC7CTC0 CTCTGCCTGG 



(2) INFORMATION FOR SEQ ID NO: 3: 

( i ) SEQUENCE CHARACTERI ST ICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 
'Ci STRAND SDNSS 3 s single 
(D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE : DNA ( genoai id 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 : ■ 

, ACATGCATGC CCCGCCGGTC ATCC 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 : 
CGGAATTCCC CATGAOCCCA AC 



'i: 



(2) INFORMATION FOR SEQ IO NO: 5 J ' 

(i) SEQUENCE CHARACTERISTICS : 
.(A) LENGTH: 33 base, pairs 

(B) TYPE:' nucleic acid 

(C) STRANDEDNESS: single 1 
<D) TOPOLOGY: linear 

. (ii) MOLECULE TYPE: DNA (genonlc) 
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(xi) SEQUENCE DESCRIPTION* SEQ ID NO:S: 
CCATCGATGC ATCCTACCTG AAGCCGCTTT CTT 

(2) INFORMATION FOR SEO ID NO:«: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE.* nucleic acid 

(C) STRAND EDI JESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic ) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

ATTTAGCTGA CACTATA 



(2) INFORMATION FOR SEQ ID N0:7j 

(11 SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID H0s7i 
CCA7CGATG3 ATCCCGATGC TGCTTAGT AG CTGT 



(2) INFORMATION FOR SEQ ID N0«8: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 0 emino ; adds 

( B ) TYPE: amino acid 

(C) STRANDEDNESS > single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: B: 

Pro Met Thr Pro Thr Thr Tyr Lye Gly Ser Val Asp Asn Gin Thr Asp 
1 5 10 IS 

Ser Gly MeC Val Leu Ala Ser Glu Glu Phe Glu Gin Zle Glu Ser Arg 
20 25 30 

His Arg Gin Glu Ser Gly Phe Arg 
35 40 



(2) INFORMATION FOR SEQ ID NO:*: 

(i) SEQUENCE CHARACTERISTICS » 
(A) LENGTH: 21 base pairs 
{ B ) TYPE: nucleic acid 

(C) STRANDEDNESS i single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ 10 NO: 9: 
CTGGAGTCGA CTTGGCGGAC T 



(2) INFORMATION FOR SEQ ID HO: 10: . . 

(i) SEQUENCE CHARACTERISTICS i 

(A) LENGTH: 60 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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-continued 



(D) TOPOLOGY* linear 
iii) MOLECULE TYPE: DMA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID WO: 10: 
CGCGGATCCC TAGTGATGGT GATGGTGATG TCTACCTTCG ATCATGCTGC CCTTATCCTC 

(2) INFORMATION FOR SEO ID HO: 11: 



( il -SEQUENCE - CHARACTER I ST J CS : . 



(A) LENGTH: 34 base pairs 

<B> TYPE: nucleic acid 

(C) STRANDED! JESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic! 
(xi) SEQUENCE DESCRIPTION: SEQ ID HO:ll: 
CCCAAGCTTG GATCCAACTG GCTACTCCAT GACC 

(2) INFORMATION FOR SEO ID HO: 12: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
<B> TYPE: nucleic acid 
<C) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: OKA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

GTTGCCTCTG ATGTGCACCA 

(2) I N FORMAT ION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 18 amino acids 
(B> TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Xaa Glu Glu Tnr He Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He 
1 S 10 IS 



(2) INFORMATION FOR SEQ ID K0:14t 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 17 base pairs 
<B) TYPE: nucleic acid 
(C) STRANDEDNESS} single 
ID) TOPOLOGY: linear 

(li) MOLECULE TYPE: DNA (genomic! 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

GCAGAP.GARA CNATHAA 



(2) INFORMATION FOR SEQ ID NO: 15: 

(il SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 5 amino acids . 
(fi) TYPE: amino acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY} linear 



US 6,245.530 Bl 
33 34 



-continued 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCP.I PTION : SEQ ID WO: IS: 

Clu Clu Thr lie Lys 
X * 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
<D) TOPOLOGY i linear 

Cii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l«: 

CCAYTTNARO ATYTCNGT 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
Thr Glu He Leu Lye 



(2) INFORMATION FOR SEQ ID NO* IS* 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY* linear 

(ii) MOLECULE TYPE* DNA (genomic) 
(xi) SEQUENCE DESCRIPTION* SEQ ID NO: 18* 
ATTC CC T GC A CCACACTACA AC 

(2) INFORMATION FOR SEQ ID NO*19* 

(i) SEQUENCE CHARACTERISTICS* 
(A) LENGTH: 19 base pairs 
(S) TYPE* nucleic acid 
(C> STRANDEDNESS i single 
(D) TOPOLOGY* linear 

(ii) MOLECULE TYPE: DMA (genomic ) 

(Xi) SEQUENCE DESCRIPTION* SEQ ID NO* 19: 

TQJGTGTTGT AGTGTGCTC 

(2) INFORMATION FOR SEO ID NO* 20* 

(i) SEQUENCE CHARACTERISTICS* 
(A) LENGTH* 7 amino acids 
<B) TYPE* amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY* linear 



(ii> MOLECULE TYPE: peptide 
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<xi) SEQUENCE OESCRIPTIOM: SEQ ID HO: 20: 

Ala Ala His Tyr Asn Thr Clu 
1 S 



(2) ' INFORMATION FOR SEO ID NO:21: 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 

_ O) TYPE: nuc leic acid 

(C) ST RAJ ID ED NESS : single 
<D1 TOPOLOGY: linear 

(ii) MOLECULE TYPE: ONA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

TAATACGACT CACTATAGGG 



{2> INFORMATION FOR SEQ ID NO: 22: 

<i) SEQUENCE CHARACTERISTICS: 
'(Al LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEDNESS : single 

(D) TOPOLOGY: linear 

UO MOLECULE TYPE : DNA (genomic} 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
CTTGTAGTGT GCTGCACCCA ATTT 



(2> INFORMATION FOR SEQ 10 NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANOEDNESS: Single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

Lys Phe Ala Ala Ala His Tyr Asn 
1 s 



(2) INFORMATION FOR SEQ ID NO. 24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(8) TYPE : nucleic acid 

(C) STRANOEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 
TCACTATAGG GACACCCAAG C 



(2) INFORMATION FOR SEQ ID NO, 25. 

<i» SEQUENCE CHARACTERISTICS t 

(A) LENGTH: 219 base pairs 

(B) TYPE: nucleic acid 

(C) ST HANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
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TCACTATACG GAGACCCAAG CTTCGTACCG AGCTCCGATC CACTAGTAAC GGCOCCCACT €0 

GTGCTCGAAT TCCACGAACT CATGACTGTA CTCTACCCAC AATATTGGAA AATGTACAAG 120 

TCTCACCTAA GGCAAGGAGG CTCCCAACAT AACAGAGAAC AGGCCAACCT CAACTCAAGG 180 

ACAGAAGAGA CTATAAAATT CGCTCCAGCA CACTACAAC 21* 

(2 ) INFORMATION FOR SEQ XO NO:26: 

(i) SEQUENCE CHAPACTEF. I ST I CS : 
(A) LENGTH; 10 base pairs 
IB) TYPE: nucleic acid 
<C) STRAHDEDNESS : single 
(0) TOPOLOGY: linear 

(ill MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

ACAGAGAACA GGCCAACC 18 

(2 > INFORMATION FOR SEQ ID NO:2?i 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH : 19 base pairs 
<8> TYPE: nucleic acid 
(C) STRANDEONESS : single 
(Dl TOPOLOGY: linear 

(ii) MOLECULE TVPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID «0: 27: 

TCTAGCATTT AGGTCACAC 19 

(2» INFORMATION FOR SEQ ID NO:28: 

ti) SEQUENCE CHARACTERISTICS: 

(A) LENGTH » 25 b*se pairs 
(B| TYPE* nucleic acid 
(C> STRANDEONESS: single 
<D> TOPOLOGY i linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION j SEQ ID NO: 28: 

AAGAGACTAT AAAATTCGCT GCAGC 2S 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS : 
(Al LENGTH: 20 bese pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID' NO: 29 : 
CCCTCTAGAT ' GCATGCTCCA 2 0 

(2) INFORMATION FOR SEQ ID NO: 30 1 

(i) SEQUENCE CHARACTERISTICS* 
(A)- LENGTH i 24 base pairs 
• (B) TYPE: nucleic acid 

(C) STRAND EDNES S : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 30: 
GTTGTAGTGT GCTGCAGCCA ATTT 

(2) INFORMATION FOP- SEQ ID NO: 31: 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) -TYP£:-nucleic-acid 

(C> STRANDEDHESS : single 

(D> TOPOLOGY: linear 

(iil MOLECULE TYPE : DtlA (genomic) 
(xi> SEQUENCE DESCRIPTION: SEQ ID NO:31: 
TCACTATAGG GAGACCCAAG C 

(2) INFORMATION FOR SEQ ID NO: 32s 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1140 base pairs 
<B> TYPE : nucleic acid 
IC) STRANDEDNESS : single 
(D) TOPOLOGY : linear 

<ii> MOLECULE TYPE: DNA (genonicl 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 37..10BS 

{ix) FEATURE: 

<A) NAME/KEY: mat_peptide 
(B) LOCATION; 136.. 1066 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO :32s 

GAGCAGTTAC GGTCTGTGTC CAGTGTAGAT GAACTC ATG ACT GTA CTC TAC CCA 

Mec Thr Val Leu Tyr Pro 
. -33 -30 

GAA TAT TGG AAA ATG TAC AAG TCT CAG CTA AGO AAA GGA GGC TGG CAA 
Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu Arg Lys Gly Gly Trp Gin 
-25 -20 -15 

CAT AAC AGA GAA CAG GCC AAC CTC AAC TCA AGG ACA GAA CAG ACT ATA 
His Asn Arg Glu Gin Ala. Asn Leu Asn Ser Arg Thr Glu Glu Thr He 
-10 -5 1 5 

AAA TTT GCT CCA GCA CAT TAT AAT ACA GAG ATC TTG AAA ACT ATT GAT 
Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He Leu Lys Ser He Asp 
10 15 20 

AAT GAG TGG AGA AAG ACT CAA TGC ATG CCA COG CAG CTG TCT ATA GAT 
Asn Giu Trp Arg Lys Thr Gin Cys Mec Pro Arg Glu Val Cys He Asp 
25 30 35 

CTC GGG AAG CAG TTT GCA CTC GCC ACA AAC ACC TTC TTT AAA CCT CCA 
Val Gly Lys Glu Phe Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro 



TCT CTG TCC CTC TAC ACA TCT GGG GCT TGC TGC AAT ACT GAG GGG CTG 
Cys Val Ser Val Tyr Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu 
55 «0 «S 

CAG TGC ATG AAC ACC AGC ACC AGC TAC CTC AGC AAG ACC TTA TTT GAA 
Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu 



ATT ACA GTG CCT CTC TCT CAA GGC CCC AAA CCA GTA ACA ATC ACT TTT 

He Thr Val Pro Leu Ser Gin Gly . Pro Lys . Pro Val Thr He Ser Phe 

90 95 . 100 

GCC AAT CAC ACT TCC TCC CCA TGC ATC TCT AAA CTG CAT CTT TAC AGA 

Ala Aan His Thr Ser Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg 
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105 110 115 

CAA GTT CAT TCC ATT ATT AGA OCT TCC CTG CCA GCA ACA CTA CCA CAG 53* 
Gin Val His Ser lie lie Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin 
120 12S 130 

TGT CAG CCA CCG AAC AAC ACC TGC CCC ACC AAT TAC ATG TGG AAT AAT 582 
Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr Asn Tyr Ket Trp Asn Asn 
135 1*0 



CAC ATC TGC AGA TGC CTG GCT CAC GAA GAT TTT ATG TTT TCC TCC GAT 
His lie Cys Arg Cys Leu Al* Gin Glu Asp Phe Met Phe Ser Ser Asp 
150 155 160 165 

GCT GGA GAT CAC TCA ACA GAT CCA TTC CAT CAC ATC TGT CCA CCA AAC 
Al* Cly Asp Asp Ser Thr Asp Gly Phe His Asp lie Cys Gly Pro Asn 
170 ITS 180 

AAC GAG CTG GAT CAA GAG ACC TGT CAG TGT CTC TCC ASA GOG GGG CTT 
Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys V*l Cys Arg Al* Gly Leu 
' 185 190 195 

CCG CCT CCC ACC TGT GGA CCC CAC AAA GAA CTA CAC ACA AAC TCA TCC 
Arg Pro Al* Ser Cys Cly Pro Uis Lys Glu Leu Asp Arg Asn Ser Cys 
200 205 210 

CAG TGT CTC TGT AAA AAC AAA CTC TTC CCC ACC CAA TGT CCG CCC AAC 
Gin Cys v*l Cys Lys Asn Lys Leu Phe Pro Ser Gin Cys Gly Al* Asn 
215 220 225 

CCA GAA TTT CAT CAA AAC ACA TCC CAG TGT CTA TGT AAA ACA ACC TGC 
Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys v*l Cys Lys Arg Thr Cys 
230 235 240 245 

CCC AGA AAT CAA CCC CTA AAT CCT GGA AAA TGT CCC TGT CAA TGT ACA 
Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys Cys Al* Cys Glu Cys Thr 
250 255 260 

GAA AGT CCA CAG AAA TGC TTG TTA AAA CCA AAG AAG TTC CAC CAC CAA 
Glu Ser Pro Gin Lys Cys Leu Leu Lys Gly Lys Lys Phe His His Gin 
265 270 275 



ACA TGC ACC TGT TAC AGA CCC CCA TGT ACC AAC CCC CAG AAG GCT TGT 
Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr Asn Arg Gin Lys Ale Cys 
280 285 290 

GAG CCA GGA TTT TCA TAT ACT GAA CAA GTG TGT COT TGT CTC CCT TCA 
Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser 
295 300 305 

TAT TGG AAA AGA CCA CAA ATG ACC TAAGATTCT A C T CTTI T CCA GTTCATCGAT 
Tyr Trp Lys Arg Pro Gin Met Ser 
310 315 

TTTCTATTAT CGAAAA CT CT CTTG " 



(2) INFORMATICS! FOR SEQ ID NOi33: 

(i) SEQUENCE CHARACTER I ST ICS: 

(A) LENGTH: 350 amino acids 
<B) TYPE i snino acid 
<D> TOPOLOGY: linear 



<ii) MOLECULE TYPEx protein 

Ui) SEQUENCE DESCRIPTION! SEQ 10 WOi33» 

Ket Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu 
•33 -30 -25 -20 

Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn Leu Asn Ser 
-15 -10 " * -5 

Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Al* Hit Tyr Asn Thr Glu 
1 5 10 15 



lie Leu Lys Ser lie Asp Asn Glu Trp Arg Lys Thr Gin Cys Met Pro 
20 25 30 
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Arg Glu Val Cys lie Asp val Gly Lys Glu Phe Oly Val Ala Thr Asn 
j S 40 45 

Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys Cly Gly Cys 
50 55 «0 

Cvs Asa Ser Glu Glv Leu Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu 

6S ™ 75 

_Se ' T.v.* Thr Leu Phe Glu lie Thr Val Pro Le u Ser Gin Gly Pro L ys 

80 * ~ 85 90 ' S 



Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg Cys Met Ser 
ioo ios - 110 

Lvs Leu ASP Val Tyr Arg Gin Val His Ser lie He Arg Arg Ser Leu 
7 H5 120 12.5 

Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr 
130 «S 140 

Asn Tyr Met Trp Asn Asn His He Cys Arg Cys Leu Ala Gin Glu Asp 
14S ISO 155 

Phe Ket Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp Gly Phe His 
ISO i«s 170 

Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys 
IflO 185 190 

val Cvs Azrg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro His Lys Glu 
195 200 205 

Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys Leu Phe Pro 
2 10 215 220 

Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys 
225 230 235 

Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys 
240 245 250 255 

Cvs Ala Cys Glu Cvs Thr Glu Ser Pro Gin Lys Cys Leu Leu Lys Gly 
260 265 270 

Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr 
275 2B0 2»5 

Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val 
290 29S 300 

Cya Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met Ser 
305 «0 315 



(2) INFORMATION FOR SEQ 10 NO:34: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH i 22 b'ase pairs 

(B) TYPEi nucleic acid 

• IO STRANDEDNESS* single . 
(D) TOPOLOGY t linear 

(ii) MOLECULE TYPE: DMA (genomic) 

(Xi> SEQUENCE DESCRIPTION; SEQ ID N0:34t 

TGAGTCATTTGTAG CTGCTGTG 



(2) INFORMATION FOR SEQ ID NOs35i 

(i) SEQUENCE CHARACTERISTICS i 
(A) LENGTH i 22 base pairs 
<B> TYPE: nucleic acid 
(C) STRANOEDNESS x single 
(D> TOPOLOGY i linear 
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(ii) MOLECULE TYPE: DMA (genomic) 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:3S: 
TATTGCACCAACCCCCACATCT 

(2) INFORMATION FOP. SEQ 10 NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 196 amino acids 
<B> TYPE* Amino acid 
(C> STRANDEDNESS » Not Relevant 
<D> TOPOLOGY: Not Relevant 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ 10 NO: 36: 

Met Arg Thr Trp Ala Cys Leu Leu Leu Leu Gly Cys Cly Tyr Leu Ala 
1 S 10 15 

His Ala Leu Ala Glu Glu Ala Clu He Pro Arg Clu Leu He Glu Arg 
20 25 30 

Leu Ala Arg Ser Gin lie His Ser He Arg Asp Leu Gin Arg Leu Leu 
35 40 43 

Glu He Asp Ser Val Gly Ala' Glu Asp Ala Leu Glu Tnr Ser Leu Arg 
SO SS 60 

Ala His Gly Ser His Ala He Asn His Val Pro Glu Lys Arg Pro Val 
€5 70 75 80 

Pro He Arg Arg Lys Arg Ser He Glu Glu Ala He Pro Ala Val Cys 
85 90 95 

Lys Thr Arg Tnr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 
100 105 110 

Thr Ser Ala Asn Pbe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 
115 120 ' 125 

cys Thr Cly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 
130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 ISO 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 
165 170 175 

Cys Ala Cys Ala Thr Ser Asn Leu Asn Pro Asp His Arg Glu Glu Glu 
100 18S 190 

Thr Asp Val Arg 
195 



(2) INFORMATION FOR SEQ ID NOt37i 

ii) SEQUENCE CHARACTERISTICS j 

(A) LENGTH* 241 amino acids 
(B> TYPE t amino acid 

(C) STRAND EDNESS : Not Relevant 

(D) TOPOLOGY: Not Relevant 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION t SEQ ID NO: 37: 

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 
1 5 . 10 « 

Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 
20 25 jo 

Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 



'In 



47 
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His Gly Asp Pro Cly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 
50 .55 60 

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 



id 



.in 



Arg Ser Leu Gly Ser Leu Thr lie Ala Glu Pro Ala Met He Ala Glu 
85 90 95 

Cys Lvs Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 
100 105 110 

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

"US 120 125 



Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 
130 135 140 

Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu He Val Arg 

l4 S 150 . 155 ISO 

Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 
165 170 175 

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 
180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys, Thr Pro Gin Thr Arg Val 
15S 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 
210 215 220 

Lvs Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 

22S 230 235 240 



(2) INFORMATION FOR SEO ID NO: 38: 

U) SEQUENCE CHARACTERISTICS : 

(A) LENGTHS 14 9 amino acids 

(B) TYPE i amino acid 

(C) STRAND E DUES S : Not Relevant 
(D» TOPOLOGY : Not Relevant 

MOLECULE TYPE: protein 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO* 38s 

Met Pro Val Net Arg Leu Phe Pro Cys Phe Leu Gin Leu Leu Ala Gly 
1 S 10 IS 

Leu Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly 
20 25 10 

Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly 
35 40 45 

Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu 
50 55 60 

Tyr Pro Ser Glu Val Glu His Met . Phe Ser Pro Ser Cys Val Ser Leu 
65 70 , 7S. 80 

Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro 
85 »0 95 

Val Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys He Arg Ser Gly 
100 105 HO 

Asp Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gin His Val Arg Cys , 
115 120. 12S 

Glu Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Cys Gly Asp 
130 135 140 



1 : 
If 

■j i 



Si 
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Ala Val Pro Arg Arg 
145 



C2> IK FORMAT I ON FOP- SEQ ID NO: 39: 

(1> SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 170 amino acids 

(B) TYPE: amino acid 

<C) STRAND EDNESS : Not Relevant 
(D> TOPOLOGY: Mot Relevant 

(i'i> MOLECULE TYPE: protein 

<xl) SEQUENCE DESCRIPTION: SEO 10 NO: 39: 

Met Pro val Met Arg Leu Phe Pro Cya Phe Leu Gin Leu Leu Ala Gly 
IS 10 15 

Leu Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly 
20 25 30 

Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly 
35 40 45 

Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu 
SO SS ' 60 

Tyr Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu 
65 70 75 SO 

Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cya Val Pro 



Val Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys He Arg Ser Giy 
100 10S 110 

Asp Arg Pro Ser Tyr Val Glu Leu- Thr Phe Ser Gin His Val Arg Cys 
115 120 12S 

Glu Cys Arg Pro Leu Arg Glu" Lys Met Lys Pro Glu Arg Arg Arg Pro 
130 135 140 

Lys Gly Arg Gly Lys Arg Arg Arg Glu Lys Gin Arg Pro Thr Asp Cys 
145 ISO 155 160 

His Leu Cys Gly Asp Ala Val Pro Arg Arg 
165 170 



<2> INFORMATION FOR SEQ ID N0:40: 

11) SEQUENCE CHARACTERISTICS t 

(A) LENGTH: 147 amino acids 
<B> TYPE t amino acid 
(C) STRANDEONESSi Not Relevant 
<D) TOPOLOGY i Hoc Relevant 

(11) MOLECULE TYPE: protein 

CxiJ SEQUENCE DESCRIPTION! SEQ ID NO: 40 : 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
IS 10 IS 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
20 25 30 

Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 40 ^ 45 

Arg Ser Tyr Cys His Pro lie Glu Thr Leu Val Asp He Phe Gin Glu 
SO SS 60 

Tyr Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
45 ' 70 " 75 • 60 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Cly Leu Glu Cys Val Pro 
65 90 95 
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Thr Clu Glu Ser Asa He Thr Met Gin He Met Arg He Lys Pro His 
100 105 110 

Gin Gly Gin His He Gly Glu Met Set Phe Leu Gin His Asn Lys Cys 
115 120 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala. Arg Gin Glu Lys Cys Asp Lys 
130 135 1*0 



-Pro-Arg-Arg- 

14 5 



{2) INFORMATION FOR SEQ ID KO:41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 191 amino acids 

( B) TYPE: amino acid 

(C> STRAND EDNESS : Not Relevant 
(D) TOPOLOGY: Not Relevant 

(iil MOLECULE TYPE: protein 

(xil SEQUENCE DESCRIPTION: SEQ 10 NO:41s 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
X 5 10 15 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 

20 2S 30 

Glv Gly Gin Asn .His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 40 45 

Arg Ser Tyr Cvs His Pro He Glu Thr Leu Val Asp He Fhe Gin Glu 
SO 55 «0 

Tyr Pro Asp Clu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
«5 70 75 80 

Met Arg Cys Gly Gly Cys Cys Asp Glu Gly Leu Glu Cys Val Pro 

85 90 95 

Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His 
100 105 110 

Gin Gly Gin His He Gly Clu Met Ser Phe Leu Gin His Asn Lys Cys 
115 120 125 

Clu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Asn Pro Cys Gly 
130 135 1*0 

Pro Cys Ser Glu Arg Arg Lys His Leu Phe Val Gin Asp Pro Gin Thr 
14S 150 155 160 

Cys Lys Cys Ser Cys Lys Asn Thr Asp Ser Arg Cys Lys Ala Arg Gin 
165 170 175 

Leu Glu Leu Asn Glu Arg Thr Cys Arg Cys Asp Lys Pro Arg Arg 
100 185 . 190 

(2) INFORMATION FOR SEQ ZD NO: 42: 

<i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 215 amino acids 
<B> TYPE: amino acid 

(C) STRAND EDNESS : Not Relevant 

(D) TOPOLOGY: Mot Relevant 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ZD ROt42i 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
1 5 10 IS 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
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Gly Gly Gin Asn His His Glu Vsl Val Lys Phe Mec Asp Val Tyx Gin 
35 40 45 

Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp He Phe Gin Glu 
50 35 €0 

Tyr Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
«S 70 75 80 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
85 90 95 

Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His 
100 105 110 

Gin Gly Gin His He Cly Glu Met Ser Phe Leu Gin His Asn Lys Cys 
115 120 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Lys Lys Ser Val 
130 135 140 

Arg Gly Lys Gly Lys Gly Gin Lys Arg Lys Arg Lys Lys Ser Arg Tyr 
145 150 155 160 

Lys Ser Trp Ser Val Pro Cys Gly Pro Cys Ser Glu Arg Arg Lys His 
l«5 170 175 

Leu Phe Val Gin Asp Pro Gin Thr Cys- Lys Cys Ser Cys Lya Asn Thr 
180 185 190 

Asp Ser Arg Cys Lys Ala Arg Gin Leu Glu Leu Asn Glu Arg Thr Cys 
195 200 205 

Arg Cys Asp Lys Pro Arg Arg 
210 21S 



(2) INFORMATION FOR SEQ IDNO:43: 

<i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 232 Amino acids 
(8) TYPE: amino acid 
<C) STRANOEONESS: Not Relevant 
(D) TOPOLOGY, Not Relevant 

(il) MOLECULE TYPE i protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:43l 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
I S 10 15 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
20 25 30 

Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 "40 45 

Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp He Phe Gin Glu 
50 55 • • CO 

Tyr Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
65 70 75 80 

Met Arg Cyo Gly . Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
85 90 95 

Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His 
100 . 105 uo 

Gin Gly Gin His He Gly Glu Met Ser Phe Leu Gin His Asn Lys Cys 
115 . • .120 -.W ■ 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Lys Lys Ser Val 
130 135 i 4 o 

Arg Gly . Lys Gly Lys Gly Gin. Lys Arg Lys Arg Lys Lys Ser Arg Tyr 
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Lys Ser Trp Ser Val Tyr Val Cly Ala Arg Cys Cys Leu Met Pro Trp 
165 170 ITS 

Ser Leu Pro Gly Pro His Pro Cys Cty Pro Cys Ser Glu Arg Arg Lys 

xso ias 190 



His Leu Phe Val Gin Asp Pro Gin Thr Cys Lys Cys Ser Cys Lys Asn 
195— 200 205 



Thr Asp Ser Arg Cys Lys Ala Arg Gin Leu Glu Leu Asn Glu Arg Thr 
210 215 220 

Cvs Arg Cys Asp Lys Pro Arg Arg 
225 230 



(2) INFORMATION FOR SEQ ID NO: 44: 

( i ) - SEQUENCE CHARACTER I STICS: 

(A) LENGTH: 1997 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDED NESS : single 
(D> TOPOLOGY: linear 

<ii> MOLECULE TYPEs cDNA 

(ixl FEATURE j 

(A) NAME/KEY: CDS 

(8) LOCATION: 352.. 1608 

(xi> SEQUENCE DESCRIPTION: SEQ IO N0:44: 

CCCCCCCCGC CTCTCCAAAA AGCTACACCG ACGCGGACCG CG3CG3C3TC CTCCCTCGCC 60 

CTCGCTTCAC CTCGCCGGCT CCGAATGCGG GGACCTCGGA TGTCCGGTTT CCTGTGAGGC 120 

TTTTACCTGA CACCCGCCGC CTTTCCCCGG CACTGGCTGG GAGGGCGCCC TGCAAAGTTG 180 

GGAACGCGGA GCCCCCGACC CGCTCCCGCC CCCTCCCGCT CGCCCAGGCC GCGTCGCCGG 240 

GAGGAGCCCG GGGGAGAGGG ACCAGGAGGG GCCCGCGGCC TCGCAGGGGC GCCCGCGCCC 300 

CCACCCCTGC CCCCGCCAGC CgacCgotCC cCCaCCcCCG OTCCTTCCAC c AtG cAc 357 

Met His 
X 

TTG CTG GGC TTC TTC TCT GTG GCG TGT TCT CTG CTC GCC GCT GCG CTG 405 
Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala Ala Leu 
S 10 IS 

CTC CCG GGT CCT CGC GAG GCG CCC GCC GCC GCC GCC GCC TTC GAG TCC 453 
. Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe Glu Ser 
20 25 30 

GGA CTC GAC CTC TCG CAC GCG GAG CCC GAC CCG GGC GAG GCC ACG GCT 501 
Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala Thr Ala 
35 40 45 30 

TAT OCA AGC AAA CAT CTG GAG GAG CAC TTA CCG TCT GTG TCC ACT GTA 549 
Tyr Ala Ser Lys Asp Leu Clu Glu Gin Leu Arg Ser Val Ser Ser Val 
55 60 65 

CAT GAA CTC ATC ACT GTA CTC TAC CCA GAA TAT TGC AAA ATG TAC AAC 597 
Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Hee Tyr Lys 
70 -75 80 

TGT CAC CTA ACG AAA GGA CGC TGC CAA CAT AAC AGA GAA CAC CCC AAC «45 
Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Clu Gin Ala Asn 
■5 90 95 

CTC AAC TCA AGG ACA GAA GAG ACT ATA AAA TTT GCT CCA CCA CAT TAT «93 
Leu Asn Ser Arg Thr Clu Glu Thr lie Lys Phe Ala Ala Ala His Tyr 
100 105 HO ' 

AAT ACA GAG ATC TTC AAA ACT ATT GAT AAT GAC TGG AGA AAC ACT CAA 741 
Asn Thr Clu Zle Leu Lys Ser lie Asp Asn Glu Trp Arg Lys Thr Cln 
115 120 125 130 
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TGC ATG CCA COG GAG GTG TCT ATA CAT GTG GGG AAG GAG TTT GGA GTC 
Cys Met Pro Arg Clu Val Cy» lie Asp Val Gly Lys Glu Phe Gly Val 
135 140 14 S 

GCG ACA AAC ACC TTC TTT AAA CCT CCA TCT GTG TCC GTC TAC AGA TGT 
Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys 
ISO 15S 160 

GGG OCT TGC TGC AAT ACT GAG GGG CTG CAG TGC ATG AAC ACC ACC ACG 
Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr 
165 1*»0 175 

AGC TAC CTC ACC AAG ACG TTA TTT GAA ATT ACA GTG CCT CTC TCT CAA 
Ser Tyr Leu Ser Lys Thr Leu Phe Glu lie Thr Val Pro Leu Ser Gin 
180 185 190 

GGC CCC AAA CCA GTA ACA ATC ACT TTT GCC AAT CAC ACT TCC TGC CCA 
Gly Pro Lys Pro Vsl Thr lie Ser Phe Ala Asn His Thr Ser Cys Arg 
195 200 205 210 

TGC ATG TCT AAA CTG GAT GTT TAC AGA CAA GTT CAT TCC ATT ATT AGA 
Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser lie lie Arg 
315 220 225 

CCT TCC CTG CCA GCA ACA CTA CCA CAG TGT CAC CCA CCC AAC AAG ACC 
Arg Ser Leu Pro Al* Thr Leu Pro Gin Cys Gin Ale Ale Asn Lys Thr 
230. 235 240 

TGC CCC ACC AAT TAC ATC TGC AAT AAT CAC ATC TGC AGA TGC CTC CCT 
Cys Pro Thr Asn Tyr Met Trp Asn Asn Hie He Cys Arg Cys Leu Al* 
245 250 255 



CAG CAA CAT TTT ATG TTT TCC TCG CAT CCT GGA CAT CAC TCA ACA GAT 
Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Cly Asp Asp Ser Thr Asp 
260 265 270 

GGA TTC CAT GAC ATC TGT GGA CCA AAC AAG CAG CTG GAT GAA GAG ACC 
Gly Phe His Asp He Cys Cly Pro Asn Lys Clu Leu Asp Glu Glu Thr 
275 280 285 250 

TCT CAG TCT GTC TCC ACA GCG GGG CTT CCC CCT GCC ACC TGT GGA CCC 
Cvs Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 30S 

CAC AAA CAA CTA GAC AGA AAC TCA TGC CAG TCT GTC TCT AAA AAC AAA 
His Lys Clu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
J10 315 320 

CTC TTC CCC AGC CAA TCT GGG GCC AAC CCA CAA TTT CAT GAA AAC ACA . 
Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr 
.325 330 ,335 

TGC CAG TGT CTA TGT AAA AGA ACC TCC CCC AGA AAT CAA CCC CTA AAT 
Cys Gin Cys Val Cys Lys Arg Thr Cys Pro Arg Aan Gin Pro Leu Asn 
J40 345 350 

CCT GGA AAA TCT CCC TGT GAA TGT ACA GAA ACT CCA CAG AAA TGC TTC 
Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu 
355 360 365 370 

TTA AAA GCA AAG AAG TTC CAC CAC" CAA ACA TGC ACC TGT TAC AGA CCC 
Leu Lys Gly Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg 
37S 380 385 

CCA TGT ACG AAC CCC CAC AAG OCT TCT GAC CCA GGA TTT TCA TAT ACT 
Pro Cys Thr Asn Arg Cln Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser 
390 395 ' 400 

GAA GAA CTC TCT CCT TCT GTC CCT TCA TAT TGC AAA ACA CCA CAA ATC 
Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Cln Het 
405 410 415 

AGC TAACATTGTA CTCTTTTCCA GTTCATCCAT TTTCTATTAT CGAAAACTGT 
Ser 

GTTGCCACAG TAGAACTCTC TGTGAACACA CACACCCTTG TCCCTCCATG CTAACAAAGA 



1605 

1658 
1718 



CAAAAGTCTC TCTTTCCTGA ACCATGTGGA TAACTTTACA CAAATCCACT GGAGCTCATC 1778 
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TCCAAAAGGC CTCTTCTAAA GACTCGTTTT CTGCCAATCA CCAAACAGCC AAGATTTTCC 1838 

TCTTGTGATT TCTTTAAAAG AATGACTATA TAATTTATTT CCACTAAAAA TATTGTTTCT 1898 

GCATTCATTT TTATAGCAAC AACAATTCGT AAAACTCACT GTGATCAATA TTTTTATATC 1958 

ATGCAAAATA TGTTTAAAAT AAAATGAAAA TTGTATTAT 1997 



— (2>-IKFORMATION-FOR-SEQ-XD-NO:45: 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 419 amino acids 
<B) TYPE: amino acid 
<D> TOPOLOGY: linear 

(ill MOLECULE TYPE: protein 

(xi> SEQUENCE DESCRIPTION: SEQ ID HO: 45: 

Met His Leu Leu Cly Phe Phe Ser Val Ala Cys Ser Leu Leu Al» Ala 
15 10 15 

Ala Leu Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe 
20 25 30 

Glu Ser Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala 
35 40 45 

Thr Ala Tyr Ala Ser Lys Asp Leu Glu Glu Glri Leu Arg Ser Val Ser 
SO 55 60 

Ser Val . Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met 
65 70 , 75 80 

Tyr Lys Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin 
85 90 95 

Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr He Lys Phe Ala Ala Ala 
100 105 110 

His Tyr Asn Thr Glu He Leu Lys Ser He Asp Asn Glu Trp Arg Lys 
US 120 125 

Thr Gin Cys Met Pro Arg Glu Val Cys He Asp Val Gly Lys Glu Phe 
130 13S 140 

Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr 
14S 150 155 1«0 

Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr 
165 170 175 

Ser Thr Ser Tyr Leu Ser Lys thr Leu Phe Clu He Thr Val Pro Leu 
180 185 190 

Ser Gin Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser 
195 200 205 

Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser He 
210 215 220 

He Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn 
225 230 235 240 

Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys 
245 250 255 

Leu Ala Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser 
260 265 270 

Thr Asp Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu 
275 280 285 

Glu Thr Cys Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys 
290 295 " 300 

Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys 
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Asn Lys Leu Phe Pro Scr Gin Cys Gly Als Asn Arg Glu Phe Asp Glu 

325 330 335 

Asn Thr Cys Gin Cya Vsl Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro 

340 3«S 3S0 

Leu Asn Pro Gly Lvs Cys Al» Cys Glu Cys Thr Glu Ser Pro Gin Lys 

35S 360 365 

Cys L*u Leu Lys Gly Lya Lya Phe His His Gin Thr Cys Ser Cys Tyr 

370 375 380 

Arg Arg Pro Cys Thr Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser 

38S 390 39S 400 

Tyr Ser Glu Glu Val Cys Arg Cys V*l Pro Ser Tyr Trp Lys Arg Pro 

405 410 415 

Gin Met Ser 



What is claimed is: 

1. A purified and isolated nucleic acid comprising a 
nucleotide sequence that encodes a polypeptide that binds to 
human Flt4 receptor tyrosine kinase (Flt4), said polypeptide 
having an amino acid sequence comprising a portion of the 
amino acid sequence shown in SEQ ID NO: 33 effective to 
permit such binding, said nucleic acid lacking a nucleotide 
sequence that encodes the portion of the amino acid 
.sequence shown in SEQ ID NO: 33 that has cysteine motifs 
of a Balbiani ring 3 protein. 

2. A punned and isolated nucleic acid according to claim 

1 wherein said polypeptide stimulates tyrosine phosphory 
lation of human Flt4. » 

3. A purified and isolated nucleic acid according to claim 

2 wherein said polypeptide has an. apparent molecular 
weight of about 23 kD as assessed by SOS polyacrylamidc 
gel electrophoresis under reducing conditions. 

4. A purified and isolated nucleic acid according to claim 
2 wherein said polypeptide comprises an amino-terminal 
amino acid sequence. set forth in SEQ ID NO: 13. 

5. A purified and isolated nucleic acid according to claim 
4 wherein said polypeptide comprises approximately. 120 
amino acids. 

6. A purified and isolated nucleic acid according to claim 
4 wherein amino terminal amino acids 2 through 18 of said 
polypeptide have an amino acid sequence identical to amino 
acids 2 through 18 set forth in SEQ ID NO: 1 13. 

7. A purified and isolated nucleic acid according to claim 
2 wherein said polypeptide comprises amino acids 1 to 120 
of SEQ ID NO: 33. .. . 

8. A purified and isolated nucleic acid according to claim 
1 wherein said polypeptide has an apparent molecular 
weight of about 32 kDa as assessed by SDS poly aery lam ide 
gel electrophoresis under reducing conditions. V 

9. A nucleic acid according to claim 1 wherein said 
portion of the amino acid sequence shown in SEQ ID NO: 
33 is a continuous portion that includes eight .cysteines of 
SEQ ID NO: 33 that are conserved in human vascular 
endothelial growth factor (VEGF). human platelet derived 
growth factor A (PDGF-A), and human platelet derived 
growth factor B (PDGF-B). and excludes the carboxyl 
terminal portion of SEQ ID NO: 33 that contains. cysteine 
motifs of a Balbiani ring 3 protein. • ' 

10. A nucleic acid according to claim 9. wherein said 
continuous portion has amino acid 1 of SEQ ID NO: 33 as 

its 



11. A nucleic acid according to claim 1 wherein said 
portion of the amino acid sequence shown in SEQ ID NO: 

25 33 is a continuous portion having amino acid I of SEQ ID 
NO: 33 as its amino terminal residue, and having as its 
carboxy terminal residue an amino acid between residues 
119 and 126 of SEQ ID NO: 33. 

12. A vector comprising a nucleic acid according to claim 
jo 1. wherein said vector lacks a nucleotide sequence that 

encodes the portion of the amino acid sequence shown in 
SEQ ID NO:33 that has cysteine motifs of a Balbiani ring 3 
protein. 

13. A host cell transformed or transfected with a vector 
35 according to claim 12. 

14. A method for producing a polypeptide that binds to the 
extracellular domain of human FU4. comprising the steps of: 

growing a host cell according to claim 13 under condi- 
tions which permit expression by said host cell of a 
-to polypeptide that is encoded by said nucleic acid and 
that binds to the extracellular domain of human FU4: 
and 

isolating said polypeptide from the host cell or the growth 
medium of the host celL 
45 IS. A method according to claim 14 wherein said host cell 
is a mammalian host cell that secretes said polypeptide and 
wherein said isolating step comprises isolating said polypep- 
tide from said growth medium. 

16. A purified and isolated nucleic acid comprising a 
50 nucleotide sequence that encodes a polypeptide that binds 

human FU4 receptor tyrosine kinase (Flt4), said polypeptide 
having an amino acid sequence comprising a continuous 
ponton of the amino acid sequence shown in SEQ ID NO: 
33 effective to permit such binding, said nucleic acid lacking 
55 a nucleotide sequence that encodes the carboxy-terminal 
portion of the amino acid sequence shown in SEQ ID NO: 
33 beyond residue 125. 

17. A purified and isolated nucleic acid according to claim 
16 wherein said encoded polypeptide stimulates tyrosine 

60 phosphorylation of human Flt4. 

18. A purified and isolated nucleic acid according to claim 
16 wherein said nucleic acid lacks a nucleotide sequence 
that encodes the amino terminal portion of the amino acid 
sequence shown in SEQ ID NO: 33 that precedes residue I. 

65 19. An expression construct comprising the nucleic acid 
according to claim 18 operatively linked to an expression 
control sequence, said expression construct lacking a nude- 
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olide sequence that encodes the carboxy-terminal portion of 
the amino acid sequence shown in SEQ ID NO:33 beyond 
residue 125. 

20. A host cell transformed or transfected with the expres- 
sion construct of claim 19. 

21. A method for producing a polypeptide that binds to the 
extracellular domain of human FU4 and stimulates tyrosine 

, phosphorylation of Flt4, comprising the steps of: 

growing a host cell according to claim 20 under condi- 
tions which permit expression in said host cell of a 
polypeptide encoded by said nucleic acid and 
isolating said "polypeptide" from the h"ost~ceH oTthc growth" 
medium of the host cell, wherein said polypeptide 
binds to the extracellular domain of human FU4 and 
stimulates phosphorylation of Flt4. 

22. A host cell transformed or transfected with a 
polynucleotide, 

wherein said polynucleotide includes a strand containing 
a human nucleotide sequence that hybridizes to a DNA 
comprising the non-coding strand complementary to 
SEQ ID NO: 32. under the following hybridization 
conditions: 

(a) hybridization at 42° C. for 20 hours in a solution 
containing 50% formamide, 5xSSPE. 5xDenhardt's 
solution. 0. 1 % SDS and 0.1 mg/ml denatured salmon 
sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65° C. 
with a wash solution containing lxSSC and O. Kr 
SDS; and 

wherein said host cell expresses a polypeptide encoded by 
said polynucleotide. , 

wherein said polypeptide has a molecular weight of about 
23 kD as assessed by SDS-PAGE under reducing 
conditions and includes a domain encoded by the 1$ 
human nucleotide sequence that is defined by eight " 
cysteine residues that are conserved in human vascular 
endothelial growth factor (VEGF). human platelet 
derived growth factor A (PDGF-A). and human platelet 
derived growth factor B (PDGF-B). ^ 

wherein said polypeptide lacks any domain that has one or 
more cysteine motifs of a Balbtani ring 3 protein 
(BR3P),and 

wherein said polypeptide binds to the extracellular 
domain of human Flt4 receptor tyrosine kinase. 45 

23. A host cell according to claim 22 that expresses a 
naturally occurring human FU4 ligand polypeptide encoded 
by said polynucleotide. ' 

24. A host cell according to claim 22 wherein said 
polynucleotide is an expression vector, said expression 50 
vector including an expression control sequence operatively 
linked to sequence that encodes said polypeptide. 

25. A host cell transformed or transfected with a poly- 
nucleotide comprising a nucleotide sequence that encodes 
the amino acid sequence shown in SEQ ID NO: 33. wherein 55 
said host cell expresses a . polypeptide encoded by said 
polynucleotide, said polypeptide including a contiguous 
portion of SEQ ID NO: 33 that is sufficient to bind to the 
extracellular domain of human FIt4 receptor tyrosine kinase 
(Flt4EC). y ■ 

wherein said contiguous portion includes eight cysteine 
residues that are conserved in human vascular endot- 
helial growth factor (VEGF), human platelet derived 
growth factor A (PDGF-A). and human platelet derived 
growth factor B (PDGF-B)." .V- 

wherein said polypeptide lacks any portion of SEQ ID 
NO: 33 that precedes position I and lacks any portion 



of SEQ ID NO: 33 that has one or more cysteine motifs 
of a Balbiani ring 3 protein (BR3P). and 
wherein said polypeptide has a molecular weight of about 
23 kD as assessed by SDS PAGE under reducing 
3 conditions and binds to Fli4EC. 

26. A host cell according to claim 25 wherein said 
nucleotide sequence comprises nucleotides 37 to 10S6 of the 
sequence shown in SEQ ID NO: 32. 

27. A host cell according to claim 25 wherein said 
|0 polynucleotide is a vector comprising an expression control 

sequence operatively linked to the nucleotide sequence that 
encodes" the amino acid sequenceshown iiTSEQ ID NOf33r~ 

28. A eukaryotic host cell according to claim 22 or 25 that 
secretes said polypeptide. 

29. A host cell comprising the insert of plasmid pFLT4-L, 
15 deposited as ATCC accession No. 97231. wherein said host 

cell expresses and secretes a polypeptide encoded by said 
insert. 

wherein said secreted polypeptide has a molecular weight 
of about 23 kD as assessed by SDS-PAGE under 
20 reducing conditions and binds to human FU4 receptor 
tyrosine kinase and includes a domain defined by eight 
cysteine residues that are conserved in human vascular 
endothelial growth factor (VEGF). human platelet 
derived growth factor A (PDGF-A). and human platelet 
- 5 derived growth factor B (PDGF-B). 

30. A host cell transformed or transfected with a poly- 
nucleotide comprising a nucleotide sequence that encodes a 
polypeptide that binds to the extracellular domain of human 
FU4 receptor tyrosine kinase. 

wherein said polynucleotide includes a strand containing 
a human nucleotide sequence that hybridizes to a DNA 
comprising the non -coding strand complementary to 
SEQ ID NO: 32. under the following hybridization 
conditions: 

(a) hybridization at 42° C. for 20 hours in a solution 
containing 50% formamide, 5xSSPE. 5xDenhardt*s 
solution. 0. 1% SDS and 0. 1 mg/ml denatured salmon 
sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65° C. 
with a wash solution containing lxSSC. and 0.1% 
SDS; and 

wherein said host cell expresses and secretes a polypep- 
tide encoded by said polynucleotide, and 
wherein said expressed and .secreted polypeptide binds the 
extracellular domain of human Flt4 receptor tyrosine 
kinase and has a molecular weight of about 23 kD as 
assessed by SDS-PAGE under reducing conditions. 

31. A method for producing a polypeptide that binds the 
extracellular domain of human Flt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell according to any one of claims 21-27, 
29, or 30 under conditions which permit expression by 
said host cell of said polypeptide; and 
isolating said polypeptide from the host cell or the growth 
medium of the host cell. 

32. A method for producing a polypeptide that binds to the 
extracellular domain (EC) of human FIt4 receptor tyrosine 

50 kinase (FIt4), comprising steps of: 

growing a host cell comprising a polynucleotide that 
comprises a nucleotide sequence that encodes the 
amino acid sequence set forth in SEQ ID NO:33. under 
conditions in which the host cell expresses and secretes 
65 a polypeptide encoded by the polynucleotide; and 

isolating a polypeptide that binds FIt4 EC from the growth 
medium of the host cell, said polypeptide having a 
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molecular weight of approximately 23 kD as assessed 
by SDS-PAGE under reducing conditions and having 
an amino acid sequence comprising a portion of SEQ 
ID NO:33 effective to bind Flt4 EC. 
33. A method according to claim 32 wherein said poly- 
nucleotide comprises an expression vector that comprises a 
nucleotide sequence that encodes the amino acid set forth in 
SEQ ID NO:33. 
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34. A method according to claim 32 wherein said host cell 
comprises a PC-3 prostatic adenocarcinoma cell (ATCC 
CRLI435). 

35. A method according to claim 32 wherein said poly- 
nucleotide comprises the insert of plasma pFLT4-L, depos- 
ited as ATCC Accession No. 97231. 
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RAW SEQUENCE LISTING 

PATENT APPLICATION US/08/S85, 895 



DATE: 04/1 1/96 
TIME: 14:24:31 



GTTGCCTCTG ATGTGCACCA 20 



INPUT SET: S9820.mw 

206 (t) SEQUENCE CHARACTERISTICS: 

207 (A) LENGTH: 20 base pairs 

208 <B) TYPE: nucleic acid 

209 (C) STRANDEDNESS: single 

210 ( D ) TOPOLOGY: linear 
211 

212 (ii) MOLECULE TYPE: DNA (genomic) 

213 

214 <xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

215 
216 
217 

218 (2) INFORMATION FOR SEQ ID NO: 13: 
219 

220 (i) SEQUENCE CHARACTERISTICS: 

221 (A) LENGTH: 18 amino acids 

222 (B) TYPE: amino acid 

223 - (C) STRANDEDNESS: single 

224 (D) TOPOLOGY: linear 
225 

226 (ii) MOLECULE TYPE: peptide 

227 

228 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

229 

230 Xaa Glu Glu Thr He Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He 

231 1 5 10 15 
232 

233 Leu Lys 

234 

235 

236 (2) INFORMATION FOR SEQ ID NO: 14: 
237 

238 (i) SEQUENCE CHARACTERISTICS: 

239 (A) LENGTH: 17 base pairs 

240 (B) TYPE: nucleic acid 

241 ' (C) STRANDEDNESS: single 

242 (D) TOPOLOGY: linear 
243 

244 (ii) MOLECULE TYPE: DNA (genomic) 

245 

246 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

247 

248 G C AG ARGARA CNATHAA 17 
249 

250 (2) INFORMATION FOR SEQ ID NO: 15: 
251 

252 (i) SEQUENCE CHARACTERISTICS: 

253 (A) LENGTH: 5 amino acids 

254 (B) TYPE: amino acid 

255 (C) STRANDEDNESS: single 

256 (D) TOPOLOGY: linear 
257 

258 (ii) MOLECULE TYPE: peptide 



PAGE: 4 



DATE: 04/11/96 
TIME: 14:24:27 



153 Pro Met Thr Pro Thr Thr Tyr tya Gly Ser Val Asp ^n^ 9 ^""' 

155 15 



156 ser Gly Met Val Leu Ala Ser Glu Glu Phe Glu Gla He Glu Ser Arg 



157 20 
158 

15 9 His Arg. Gin Glu Ser Gly Phe Arg 

16 ° 35 40 

161 



25 30 



16 2 ( 2 ') — INFORMATION "FOR SEQ ID NO: 9: 
163 

164 (i) SEQUENCE CHARACTERISTICS: 

165 (A) LENGTH: 21 base pairs 

166 (B) TYPE: nucleic acid 

167 <C) STRANDEDNESS: single 
163 <D) TOPOLOGY: linear 

169 

170 (ii) MOLECULE TYPE: DNA (genomic) 

172 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

174 CTGGAGTCGA CTTGGCGGAC T 

175 21 

176 (2) INFORMATION FOR SEQ ID NO: 10: 

178 (1) SEQUENCE CHARACTERISTICS: 

179 (A) LENGTH: 60 base pairs 

1 80 (B) TYPE: nucleic acid 

18 1 (C) STRANDEDNESS: single 

182 (D) TOPOLOGY: linear 
183 

184 (ii) MOLECULE TYPE: DNA (genomic) 
165 

186 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
187 

188 CGCGGATCCC TAGTGATGGT GATGGTGATG TCTACCTTCG ATCATGCTGC CCTTATCCTC 60 

190 (2) INFORMATION FOR SEQ ID NO- 11- 
191 

192 U) SEQUENCE CHARACTERISTICS: 

* 93 (A) LENGTH: 34 base pairs 

J 9 J (B) TYPE: nucleic acid 

195 (C) STRANDEDNESS: single 

196 (B) TOPOLOGY: linear 
197 

198 (ii, MOLECULE TYPE: DNA (genomic) 

2 00 (xi) SEQUENCE DESCRIPTION : SEQ ID NO: 11: 

202 CCCAAGCTTG GATCCAAGTG GCTACTCCAT GACC 34 

204 (2) INFORMATION FOR SEQ ID NO:12: 



INPUT SET: S9820.raw 



100 
101 



ini (i) SEQUENCE CHARACTERISTICS: 

"2 (A> LENGTH: 33 base pairs 

* - (B) TYPE: nucleic acid 

tlZ (C) STRANDEDNESS: single 

Iq S (D) TOPOLOGY: linear 

107 (ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

111 CCATCGATGG ATCCTACCTG AAGCCCCTTT CTT 



10a 

109 

110 ^„ ^ 33 

111 
112 

113 (2) INFORMATION FOR SEQ ID NO: 6: 

\\i (i) SEQUENCE CHARACTERISTICS: 

116 - (A) LENGTH: 17 base pairs 

117 (B) TYPE: nucleic acid 
: 18 (C) STRANDEDNESS: single 
119 (D) TOPOLOGY: linear 
120 



121 (ii) MOLECULE TYPE: DNA (genomic) 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 



122 
123 

124 17 

125 ATTTAGGTGA CACTATA ^ 

126 

127 (2) INFORMATION FOR SEQ ID NO:7: 
128 

129 (i) SEQUENCE CHARACTERISTICS: 

130 (A) LENGTH: 34 base pairs 

131 (B ) TYPE: nucleic acid 

132 (C) STRANDEDNESS: single 

133 (D) TOPOLOGY: linear 

135 (ii) MOLECULE TYPE: DNA (genomic) 

^37 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

139 CCATCGATGG ATCCCGATGC TGCTTAGTAG CTGT 
140 

141 (2) INFORMATION FOR SEQ ID NO: 8: 
142 

143 (i) SEQUENCE CHARACTERISTICS: 

144 (A) LENGTH: 40 amino acids 

145 (B) TYPE: amino acid 

146 (C) STRANDEDNESS: single 

147 (D) TOPOLOGY: linear 

148 . 

149 (ii) MOLECULE TYPE: protein 

151 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 i 
152 



INPUT SET: S9820.mw 

4? ( D ) TOPOLOGY: linear 

\l (ii) MOLECULE TYPE: DNA (genomic) 

c? <xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

52 20 

53 TGTCCTCGCT GTCCTTGTCT 

|s (2 ) INFORMATION FOR SEQ ID NO: 2: 



V, (i) SEQUENCE CHARACTERISTICS: 

I' (A) LENGTH: 70 base pairs 

( B ) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



59 

|° Jd) TOPOLOGY : linear 

tl (ii) MOLECULE TYPE: DNA (genomic) 

65 '(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

\n ACATGCATGC CACCATGCAG CGGGGCGCCG CGCTGTGCCT GCGACTGTGG CTCTGCCTGG 

68 70 

69 GACTCCTGGA 

71 (2) INFORMATION FOR SEQ ID NO:3: 

1.1 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 
'g (C) STRANDEDNESS: single 
in (D) TOPOLOGY: linear 

7! (ii) MOLECULE TYPE: DNA (genomic) 

81 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

82 24 

83 ACATGCATGC CCCGCCGGTC ATCC 

85 (2) INFORMATION FOR SEQ ID NO: 4: 

I* ( i) SEQUENCE CHARACTERISTICS: 

88 (A) LENGTH: 22 base pairs 

eg (B) TYPE: nucleic acid 

90 (C) STRANDEDNESS: single 

91 (D) TOPOLOGY: linear 

93 (ii) MOLECULE TYPE: DNA (genomic) 

95 ' (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 



96 22 

97 CGGAATTCCC CATGACCCCA AC 



96 

99 (2) INFORMATION FOR SEQ ID NO: 5: 



TEAM 7 



PAGE* 1 RAW SEQUENCE LISTING DATE: 04/1 1/96- 

PATENT APPLICATION US/08/585,895 TIME: 14:24:17 

INPUT SET: S9820.nw 



This Raw Listing contains the General 
Information Section and up to the first 5 pages. 



1 SEQUENCE LISTING 

2 

3 (1) General Information: 
4 

5 (i) APPLICANT: Alitalo, Kari 

6 JouJcov, Vladimir 

7 • 



ENTERED 



(ii) TITLE OF INVENTION: Receptor Ligand 
9 

10 (iii) NUMBER OF SEQUENCES: 35 
11 

12 (iv) CORRESPONDENCE ADDRESS: 

13 (A) ADDRESSEE: Marshall, 0'Toole, Gerstein, Murray & Borun 

14 (B) STREET: 6300 Sears Tower, 233 South Wacker Drive 

15 (C) CITY: Chicago 

16 (D) STATE: Illinois 

17 (E) COUNTRY: United States of America 

18 (F) ZIP: 60606-6402 
19 

20 <v) COMPUTER READABLE FORM: 

21 (A) MEDIUM TYPE: Floppy disk 

22 (B) COMPUTER: IBM PC compatible 

23 (C) OPERATING SYSTEM: PC- DOS /MS- DOS 

24 <D) SOFTWARE: Patentln Release 11.0, Version #1.25 
25 

26 (vi) CURRENT APPLICATION DATA: 

27 (A) APPLICATION NUMBER: 

28 (B) FILING DATE: 

29 (C) CLASSIFICATION: 
30 

31 (Viii) ATTORNEY/ AGENT INFORMATION: 

32 (A) NAME : Gass, David A. 

33 (B) REGISTRATION NUMBER: 38,153 

34 (C) REFERENCE/DOCKET NUMBER: 28113/33072 
35 

36 . (ix) TELECOMMUNICATION INFORMATION : 

37 (A) TELEPHONE: 312/474-6300 

38 (B) TELEFAX: 312/474-0448 

39 (C) TELEX: 25-3856 
40 

41 (2) INFORMATION FOR SEQ ID NO;l: 
42 

43 (i) SEQUENCE CHARACTERISTICS: 

44 (A) LENGTH: 20 base pairs 

45 (B) TYPE: nucleic acid 

46 (C) STRANDEDNESS : single 
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Ha tTha^ValLeuOyrProaluTyr 

10 30 50 

TrpItf«MatiyrIiysCy«GlnI.euArgLy«Qly^ 

70 90 110 

Asnl^uAanSar^gTbxCluCluThrllaLys^ 
j^CCTCAACTCAAGGACAGAAGAGACTAOaA^ 

130 ISO 170 

IleI««uIiysS«rIl«AspJ^nCluTxT»ArgLy^ 
XICTJXSAAAAGTAXTGMAAOXMTGGA^ 

190 210 230 

IloA*pVa.lClyLy«01uPh«01yValAlaThrA*nThrPh«Ph^Ly«PxoProCy»Val 
AXW5ATGTGGGGAAGG AGTITCGAGTCGC CACAAACACCTll-'lTilAAACCTCCATGTGTO 

2S0 270 290 

ScrValTyrArffCy«ClyGlyCysCy«ABnSeraluOlyI#«ualnCysMetX«aThrS«r 
TCCCTCTACACATCTCCCGCTTCCTGCAATACTCSACGCGCTGCAG 

310 330 350 

ThrSerTyrLeuSarLysT'farL.euPhaa lul laTfarValProI^uSerG InGlyPr oLyc 
ACGAGCTACCTCACCAACAjCGTTATTTCiAJ^ 

" - 370 390 410 

ProValThrlleSerPheAlaAsnHls'nirSerCyaArgCygMatSerLya Leu Asp Val 

CCAQTAACllVATCAUaVirt-lXiCCAA 

430 450 470 

TvTArgGlnValHlflSarllallaArqArqSerLquProAlaThrljouProGl nCysQ ln 
TACAGACAAGTTCATTCCATIATTAGACGTrCCC^ 

490 510 530 

AlnAlaAsitLysTbrCys Pr oThrAanTyrMa tTrpAsnAsnHis II aCy«ArgCyaI,au 
CCAGCGAACAAGACCTGCCCCACCAATTACATGTGGAATAATCA^ 

550 570 590 

AlaGlnGltiAapPhaMatPhaSarSerAgpAlaClyAapAgpSarThrAspGl yPhaH lc 
GCTCAGCAAGATTTTATGTlTrCCTCGGATGCTGGAGATGACTCAACAGATCGATTCCAT 

610 630 650 

AspIlaCysGlyProAsnLysGluLeuAapGluGluTiirCysGlnCysValCyaAroAla 
CACATCTCTGGACCAAACAAGGAGCTGGATGAAGAGA^ 

670 690 710 

GlyLeuArg Pro AlaSarCyaG lyProHi 8 LyaGluLeuAapArgAsnSerCyaGlnCya 
GGGCTXCGGCCTGCCAGCTGTGGACCCCACAAAGAACTAGACAGAAACTCATGCCAGTG^ 

730 750 770 

Va.lCyaI,yaAanLysLeuPheProSe rGlnCyoG lyAlaAanArgG luPhaAapGluAaa 
CTCTCTAAAAACAAACTltJ'.l'.rC CCCAGCC AATGTGQGGCCAACCGAGAA!L*l*XXiiJlTCAAAAC 

790 810 830 

ThrCysGlnCyflValCyaLyaArgThrCyfiProArgAanGlxiProLeuA6nProGlyr«ys 
ACATGCCAGTSTGTATGTAAAACAACCTGCCCCAGAAAlCAACCCCTAAATCCTtSGAAAA 

8S0 870 890 

CysAlaCyaGluCysThrGl\iSarProGlnI.yaCycl4eiil.cuLyaGlyIiysr*yaPheHia 
TGTGCCTGTC3AATGTACAGAAAGTCCACAGAAATGCTTGTTAAAAGGAAAGAAG 

510 330 950 

HlaClnTtirCyaSarCyaTyrArflArgProCyfiThrAjsi^gGlnLyaA laCy aGluPro 
CACCAAACATGCAGCTGTTACAGACGGCCATGTACGAACCGCCAGAAGGCTTOTGAOCCA 

970 990 *? 10 

GlyPheSerTyrSerGluGluValCysArgCyaValProSerTyrTrpI*ysArgProGln 

CGATTITCAXATACTCAACAAClCTCTCCTIGTaTC 

1030 1050 1070 

MatSarEnd 

ATGACCTAAGATTGTACIVIUUTCCAGTTCATCGAT^^ 

1090 1110 H30 
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12. The fragment accord inglt^laim 8 comprising 
approximately amino acids 1-180 shown in SEQJD NO: 33. 

/ 

13. A purified and isolated nucleic/acid encoding the 
fragment of claim 12. / 



ligand. 



14. An antibody which is specifically] reactive with the Flt4 



15. An antibody of claim/ liywhich is a monoclonal antibody. 



16. A pharmaceutical comrJosition comprising a polypeptide 
according to claim 2 in a phannaceuticallj|-alceptable diluent, adjuvant, or 
carrier. . 

Is 
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CLAIMS 

1. A purified and isola<!ed polypeptide which specifically 
binds to the Fit4 receptor tyrosine kinase. 

An 

2. A purified and plated polypeptide having the amino 
acid sequence shown in SEQ ID UO-jii? 

3. A purified and isolated nuc^ic acid encoding the peptide 
according to~cIaim"2: 



4. The nucleic acid 'according to claim 3 having the 
[uence shown in SEQ ID NO: 32 ^T" 

5. A vector comprising the nuclei/ acid according to claim 



6. The vector accVding to claim 5, wherein said vector is 
plasmid pFLT4-L, deposited as ATCdraccession No. 97231. 

J 1 A h ° St 0611 com P risin g^ e , vector according to claim 6. 

\/ 8 * A fra g me nt of the purif/ed and isolated polypeptide 

according to claim 2, said fragment being ca^able^f specifically binding to an 
Flt4 receptor tyrosine kinase. 

A " , 

9. The fragment accordirfe to claim 8 having an apparent 
molecular weight of 23 kD under reducing ionditions. 

v J 

10. The fragment according to claim 8 comprising 
approximately amino acids 1-120 of SEQ ID NO: 33. 

11. A purified and isolated nuc/eic acid encoding the 
fragment of claim 10. 



Lys Leu Asp Val Ty\ Arg Gin Val His Ser He He Arg Arg Ser Leu 



11S 



Pro Ala Thr Leu Pro \n Cys Gin Ala Ala Asn Lys Tnr Cys Pro Thr 



130 



Asn Tyr (K Trp Asn Asn>His He Cys Arg Cys Leu Ala Gin Glu Asp 
14S 150 \ 

Phe Met Phe Ser Ser Asp aL Gly Asp Asp Ser Thr Asp Gly Phe His 
165 \ 

Asp He Cys Gly Pro Asn Lys^lu Leu Asp Glu Glu Thr Cys Gin Cys 

180 185 
val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro His Lys Glu 



195 



Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys Leu Phe Pro 



210 



Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys 
225 230 235 

Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys 

245 250 
Cys Ala Cys Glu Cys Thr Glu Ser Pro G^fl*s Cys Leu Leu Lys Gly 

Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr 



275 



Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val 

290 295 
Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met Ser 
305 310 
(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
TGAGTGATTTGTAGCTGCTGTG 
(2) INFORMATION FOR SEQ ID NO: 35: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
TATTGCAGCAACCCCCACATCT 
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CGG CCT GCC AGC TGT GGA CCC CAC AAA GAA CTA GAC AGA AAC TCA TGC 774 
Ara Pro Ala Ser cVs Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys 
* 200 \ 205 210 

CAG TGT GTC TGT AAaXaAC AAA CTC TTC CCC AGC CAA TGT GGG GCC AAC 822 
Gin Cys Val Cys Lys \sn Lys Leu Phe Pro Ser Gin Cys Gly Ala Asn 
215 2\20 22S 230 

CGA GAA TTT GAT GAA Aa\ ACA TGC CAG TGT GTA TGT AAA AGA ACC TGC 870 
Arg Glu Phe Asp Glu Asn\Thr Cys Gin Cys Val Cys Lys Arg Thr Cys 
235 \ 240 245 

CCC AGA AAT CAA CCC CTA At CCT GGA AAA TGT GCC TGT GAA TGT ACA 918 
Pro Arg Asn Gin Pro Leu AsYi Pro Gly Lys Cys Ala Cys Glu Cys Thr 
250 \ 255 260 

GAA AGT CCA CAG AAA TGC TTgNtTA AAA GGA AAG AAG TTC CAC CAC CAA 966 
Glu Ser Pro Gin Lys Cys Leu %u Lys Gly Lys Lys Phe His Hxs Gin 
265 2\0 275 



ACA TGC AGC TGT TAC AGA CGG CCA TGT ACQ AAC CGC CAG AAG GCT TGT 1014 
Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr Asn Arg Gin Lys Ala Cys 
280 285 \ 290 

GAG CCA GGA TTT TCA TAT AGT GAA GAA GTG TGT CGT TGT GTC CCT TCA 1062 
Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser 
295 300 . ^-^305 310 



VKSATTGT 



TAT TGG AAA AGA CCA CAA ATG AGC TAA (gATTGTACTG TTTTCCAGTT 1109 
Tyr Trp Lys Arg Pro Gin Met Ser 
315 

CATCGATTTT CTATTATGGA AAACTGTGTT G 1140 
(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 350 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: \ 

Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu 
-32 -30 -25 -20 

Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn Leu Asn Ser 
-IS -10 -5 V 

Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr Asn Thr Glu 
1 5 10 \ IS 

lie Leu Lys Ser lie Asp Asn Glu Trp Arg Lys Thr Gin Cys Met Pro 
20 2S 30 

Arg Glu Val Cys lie Asp Val Gly Lys Glu Phe Gly Val Ala Thr Asn 
35 40 45 

\ 

Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys Gly Gly Cys 
50 55 60 \ 

Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr Ser Tyr^Leu 
65 70 75 \ 80 

Ser Lys Thr Leu Phe Glu He Thr Val Pro Leu Ser Gin Gly Pro Lys 
85 90 95 \ 

Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg Cys Met Ser 
100 105 HO 
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(ii) MOLECULE TYPE: DNA (genomic) 

(ix) FEATURE :\ 

(A) NAMEX^EY: CDS 

(B) LOCATION: 37.. 1089 

(ix) FEATURE : \ 

(A) NAME/KEY^ mat_peptide 

(B) LOCATION* 133 . .1089 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
GAGCAGTTAC GGTCTGTGTC CAGTGTAGAT GAACTC ATG ACT GTA CTC TAC CCA 



-32 -30 

GAA TAT TGG AAA ATG TAC AAG TGT CAG CTA AGG AAA GGA GGC TGG CAA 
Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu Arg Lys Gly Gly Trp Gin 
-25 * 20 " 1S 

CAT AAC AGA GAA CAG GCC AAC CTC AAC TCA AGG ACA GAA GAG ACT ATA 
His Asn Arg Glu Gin Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr He 
-10 -5 I 

AAA TTT GCT GCA GCA CAT TAT AAT ACA GAG ATC TTG AAA ACT ATT GAT 
Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He Leu Lys Ser lie Asp 



10 



15 20 



AAT GAG' TGG AGA AAG ACT CAA TGC ATG CC/TcGG GAG GTG TGT ATA GAT 
Asn Glu Trp Arg Lys Thr Gin Cys Met Pro^Arg Glu Val Cys He Asp 
25 30 35 

GTG GGG AAG GAG TTT GGA GTC GCG ACA AAC ACC TTC TTT AAA CCT CCA 
Val Gly Lys Glu Phe Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro 



45 50 

TGT GTG TCC GTC TAC AGA TGT GGG GGT TGC TGC AAT ACT GAG GGG CTG 
Cvs Val Ser Val Tyr Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu 
55 60 65 

CAG TGC ATG AAC ACC AGC ACG AGC TAC CTC AGC AAG ACG TTA TTT GAA 
Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu 
75 80 85 

ATT ACA GTG CCT CTC TCT CAA GGC CCC AAA CCA GTA ACA ATC ACT TTT 
He Thr Val Pro Leu Ser Gin Gly Pro Lys Pro Val Thr lie Ser Phe 
90 95 100 

GCC AAT CAC ACT TCC TGC CGA TGC ATG TCT AAA CTG GAT GTT TAC AGA 
Ala Asn His Thr Ser Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg 
105 110 H5 

CAA GTT CAT TCC ATT ATT AGA CGT TCC CTG CCA GCA ACA CTA CCA CAG 
Gin Val His Ser lie He Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin 

125 130 



120 



TGT CAG GCA GCG AAC AAG ACC TGC CCC ACC AAT TAC ATG TGG AAT AAT 
Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn 
135 140 145 I 50 

CAC ATC TGC AGA TGC CTG GCT CAG GAA GAT TTT ATG TTT TCC TCG GAT 
His He Cys Arg Cys Leu Ala Gin Glu Asp Phe Met Phe Ser Ser Asp 
155 160 I 65 

GCT GGA GAT GAG TCA ACA GAT GGA TTC CAT GAC ATC TGT GGA CCA AAC 
Ala Gly Asp Asp Ser Thr Asp Gly Phe His Asp He Cys Gly Pro Asn 
170 175 180 

AAG GAG CTG GAT GAA GAG ACC TGT CAG TGT GTC TGC AGA GCG GGG CTT 
Lvs Glu Leu Asp Glu Glu Thr Cys Gin Cys Val Cys Arg Ala Gly Leu 
185 190 195 
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<C) . STRAND EDNESS : single 
(D) TOPpLOGY: linear 



(ii) MOLECULE VrfPE : DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
TCTAGCATTT AGGTGACAc\ 19 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2S base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
AAGAGACTAT AAAATTCGCT GCAGC 25 
(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear ( 



(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
CCCTCTAGAT GCATGCTCGA . 20 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
GTTGTAGTGT GCTGCAGCGA ATTT 24 
(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
TCACTATAGG GAGACCCAAG C 21 
(2) INFORMATION FOR SEQ ID NO: 32 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1140 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 
GTTGTAGTGT GCTGCAGCGA ATTT 24 
(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Lys Phe Ala Ala Ala' His Tyr Asn 
1 5 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS: single*- \ 

(D) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: DNA (genomic*- 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:. 
TCACTATAGG GAGACCCAAG C 21 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 219 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

TCACTATAGG GAGACCCAAG CTTGGTACCG AGCTCGGATC CACTAGTAAC GGCCGCCAGT 60 

GTGGTGGAAT TCGACGAACT CATGACTGTA CTCTACCCAG AATATTGGAA AATGTACAAG 120 

TGTOAGCTAA. GGCAAGGAGG CTGGCAACAT. AACAGAGAAC AGGCCAACCT CAACTCAAGG 180 

ACAGAAGAGA CTATAAAATT- CGCTGCAGCA CACTACAAC 219 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 
<A> LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
ACAGAGAACA GGCCAACC 18 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 



\ 



Thr GluXlle Leu Lys 
1 \ S 

(2) INFORMATION FOR SEQ ID NO: 18 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

\ 

ATTCGCTGCA GCACACTACA AC 22 
(2) INFORMATION FOR SEQ ID NO: 19: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE : DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SSQ_ID_NO: 19 : 
TCNGTGTTGT AGTGTGCTG 19 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Ala Ala His Tyr Asn Thr Glu 
1 5 

(2 ) ; INFORMATION FOR SEQ ID NO: 21: 

,7 (i) SEQUENCE CHARACTERISTICS: - 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TAATACGACT CACTATAGGG 20 
(2) : INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



1 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) tVpE: amino acid 

(C) STRAND ED NESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Xaa Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr Asn Thr Glu lie 
1 5 10 15 

Leu Lys 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi). SEQUENCE DESCRIPTION: S"EQr'tD NO: 14: 
GCAGARGARA CNATHAA 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Glu Glu Thr lie Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
GCAYTTNARD ATYTCNGT 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid • 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
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(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Pro Met Thr Pro Thr Thr Tyr Lys Gly Ser Val Asp Asn Gin Thr Asp 
1 5. 10 15 

Ser Gly Met Val Leii. Ala Ser Glu Glu Phe Glu Gin lie Glu Ser Arg 
20 25 30 

His Arg Gin Glu Ser Gly Phe Arg 
3S 40 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i-) — S EQUENCE - CHARACTERI STI CS : 



(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
CTGGAGTCGA CTTGGCGGAC T 21 
( 2 ) INFORMATION FOR SEQ ID NO : 1 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
CGCGGATCCC TAGTGATGGT GATGGTGATG TCTACCTTCG ATCATGCTGC CCTTATCCTC 60 
(2) INFORMATION FOR SEQ ID NO: 11: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

. (C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
CCCAAGCTTG GATCCAAGTG GCTACTCCAT GACC 34 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE : nucleic acid , 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GTTGCCTGTG ATGTGCACCA 20 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) tVpE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE YyPE : DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 
ACATGCATGC CCCGCCGGTC\ATCC 

(2) INFORMATION FOR SEQ ID NO:4: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 'base pairs 

(B) TYPE : nucleic acid 

(C) STRAND EDNESS single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 
CGGAATTCCC CATGACCCCA AC 
(2) INFORMATION FOR SEQ ID NO:S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S 
CCATCGATGG ATCCTACCTG AAGCCGCTTT CTT 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6 

ATTTAGGTGA CACTATA 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 

CCATCGATGG ATCCCGATGC TGCTTAGTAG CTGT 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 40 amino acids 




(1) GENERAL INFORMATION 
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SEQUENCE LISTING 



(i) APPLICANT: Alitalo, Kari 

JoukovX Vladimir 

(ii) TITLE OF INVENTION: N^eceptor Ligand 

(iii) NUMBER OF SEQUENCES: \s 



(iv) CORRESPONDENCE ADDRESS 

(A) ADDRESSEE: Marshal 

(B) STREET: 6300 Sears 

(C) CITY: Chicago 

(D) STATE: Illinois 

(E) COUNTRY: United State; 

(F) ZIP: 60606-6402 



O' Toole, Gerstein, Murray & Borun 
'ower, 233 South Wacker Drive 



of America 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk \ 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC - DOS /MS - DOS 

(D) SOFTWARE: Patentln Release #1.0, 



\ 



Version #1.25 



\ 




(vi) CURRENT APPLICATION DATA: 
<A) APPLICATION NUMBER: 
* (B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Gass, David A. 

(B) REGISTRATION NUMBER: 38,153 \ 

(C) REFERENCE /DOCKET NUMBER: 28113/33072 \ 

\ 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 312/474-6300 

(B) TELEFAX: 312/474-0448 

(C) TELEX: 25-3856 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
TGTCCTCGCT GTCCTTGTCT 
(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 70 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
ACATGCATGC CACCATGCAG CGGGGCGCCG CGCTGTGCCT GCGACTGTGG CTCTGCCTGG 
GACTCCTGGA 



(2) INFORMATION FOR SEQ ID NO: 3: 
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isolated (as in the other examples), and 8 micrograms of the RNA was 
eiectrophoresed and blot-hybridized with a mixture of the VEGF, VEGF-B and 
VEGF-C probes (see Fig. 12). The results show that hypoxia strongly induces 
VEGF-A mRNA expression (compare lanes - and +). both in low and high 
glucose, but has no significant effect on the VEGF-B mRNA levels. The 
VEGF-C mRNA isolated from hypoxic cells runs slightly faster in gel 
electrophoresis and an extra band of faster mobility can be seen below the 
upper mRNA band. This observation suggests that hypoxia affects VEGF-C 
RNA processing. One explanation for this observation is that VEGF-C mRNA 
splicing is altered, affecting the VEGF-C open reading frame and resulting in 
an alternative VEGF-C protein being produced by hypoxic cells. Such 
alternative forms of VEGF-C and VEGF-C-encoding polynucleotides are 
contemplated as an aspect of the invention. 

Deposit of Biological Materials: Plasmid FLT4-L has been 
deposited with the American Type Culture Collection (ATCC), 12301 
Parklawn Dr., Rockville MD £<#52 (USA), pursuant to the provisions of the 
Budapest Treaty, and has been assigned a deposit date of 24 July 1995 and 
ATCC accession number 97231. 

While the present invention has been described in terms of 
specific embodiments, it is understood that variations and modifications will 
occur to those in the art. Accordingly, only such limitations as appear in the 
appended claims should be placed on the invention. 




1. 
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In order to determine the chromosomal localization of the 

human VEGF-C gene, DNAs from human rodent somatic cell hybrids 

containing defined sets of human chromosomes were analysed "oy Southern 

blotting and hybridization with the VEGF-C cDNA probe. Among 24 DNA 

5 samples on the hybrid panel, representing different human chromosomes, 

human-specific signals were observed only in hybrids which contained human 

chromosome 4. The results were confirmed by PCR of somatic cell hybrid 

-DNA using VEGF-C specific primers, where amplified bands were obtained 

only from DNAs containing human chromosome 4. 

—JO A-genomicPlplasmid-for-VEGF-e-was-isolated-using-specific 

primers and PCR and verified by Southern blotting and hybridization using a 
C 

VEGF-1R specific cDNA probe. The chromosomal localization of VEGF-C 
was further studied using metaphase FISH. Using the PI probe for VEGF-C 
in FISH a specific hybridization to the 4q34 chromosomal band was detected 

15 in 40 out of 44 metaphases (Fig. 17). Double-fluorochrome hybridization using 
a cosmid probe specific : for the aspartylglucosaminidase (AG A) gene showed 
that VEGF-C is located just proximal to the AGA gene previously mapped to 
the 4q34-35 chromosomal band. 

Biotin labelled VEGF-C PI and digoxigenin labeled AGA 

20 cosmid probes were hybridized simultaneously to metaphase chromosomes. 

This experiment demonstrated that the AGA gene is more telomerically located 
than the VEGF-C gene. The foregoing example demonstrates the utility of 
polynucleotides of the invention as chromosomal markers. 

EXAMPLE 18 

25 Effect of glucose concentration and hypoxia on 

VEGF, VEGF-B and VEGF-C mRNA 
levels \£p& glioblastoma cells 

Confluent cultures of C6 cells (ATCC CCL 107) were grown on 

10 cm diameter tissue culture plates containing 2.5 ml of DMEM and 5% fetal 

30 calf serum plus antibiotics. The cultures were exposed for 16 hours to 

normoxia in a normal cell culture incubator containing 5% C0 2 (Fig. 18: 

lanes marked -) or hypoxia (Fig. 18: lanes marked +) by closing the culture 

plates in an airtight glass chamber and burning a piece of wood inside until the 

flame was extinguished due to lack of oxygen. Polyadenylated RNA was 
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domain was used as a probe in Southern blotting and hybridization analysis of 
the somatic cell hybrid DNAs as instructed by the supplier (Bios Laboratories). 

The cell lines for fluorescence in situ hybridization (FISH) were 
obtained from the American Type Culture Collection (Rockville, MD). 
5 Purified DNA from PI clones 7660 and 7661 (VEGF-C) (Genome Systems, 
Inc., St. Louis, MO) were confirmed positive by Southern blotting of Eco RI- 
digested DNA followed by hybridization with the VEGF-C cDNA. The PI 
clones were then labelled by nick translation either with biotin-1 1-dUTP, 
biotin-14-ATP (Sigma Chemical Co., St. Louis, MO) or digoxigenin 11-dUTP 

10 (Boehringer Mannheim GmbH, Mannheim, Germany) according to standard 
protocols. PHA-stimulated peripheral blood lymphocyte cultures were treated 
with 5-bromodeoxyuridine (BrdU) at an early replicating phase to induce 
G-banding. See Takahashi et al., Human Genet., 55:14-16 (1995); Lemieux 
et'al, Cytogenet. Cell Genet., 5P:311-12 (1992). The FISH procedure was 

15 carried out in 50% formamide, 10% dextran sulphate in 2x SSC using well- 
known procedures. See, e.g., Rytkonnen et aL, Cytogenet, Cell Genet.. 
<58.-61-63 (1995); Lichter etal., Proc. Natl. Acad. Set. USA, S5.-9664-68 
(1988). Repetitive sequences were suppressed with 50-fold excess of Cot-1 

2^ DNA (BRL^^ai^bttrg^MD) compared with the labeled probe. Specific 

20 hybridization signals were detected by incubating the hybridized slides in 
labelled antidigoxigenin antibodies, followed by counterstaining with 
0. lmmol/L 4,6-diamino-2-phenylindole. Probe detection for two-color 
experiments was accomplished by incubating the slides in fluorescein 
isothiocyanate (FITC)-anti-digoxigenin antibodies (Sigma Chemical Co.) and 

25 Texas red-avidin (Vector Laboratories, Burlingame, CA) or 
rhodamine-anti-digoxigenin and FTTC-avidin. 

Multi-color digital image analysis was used for acquisition, 
display and quantification of hybridization signals of metaphase chromosomes. 
The system contains a PXL camera (Photometries Inc., Tucson, AZ) attached 

30 to a PowerMac 7100/Av workstation. IPLab software controls the camera 
operation, image acquisition and Ludl Filter wheel. At least 50 nuclei were 
scored. Overlapping nuclei and clusters of cells were ignored. A slide 
containing normal lymphocyte metaphase spreads and interphase nuclei was 
included in each experiment to control for the efficiency and specificity of the 

35 hybridizati n. 
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example of typical phase contrast and fluorescent microscopic fields of cultures 
stimulated with medium from mock-transfected or VEGF-C transfected cells is 
shown in Fig. 15B. Daily addition of 1 ng of FGF2 into the wells resulted in . 
the migration of approximately twice the number of cells when compared to 
the stimulation by CM from VEGF-transfected cells. 

EXAMPLE 16 
VEGF-C Is Expressed In Multiple Tissues 
Northern blots containing 2 micrograms of isolated poly(A) + 
RNArffom~multiple"human"tiss 

radioactively labelled insert of the 2.0 kb VEGF-C cDNA clone. Northern 
blotting and hybridization analysis showed that the 2.4 kb RNA and smaller 
amounts of a 2.0 kb mRNA are expressed in multiple human tissues, most 
prominentiy in the heart, placenta, muscle, ovary and small intestine (Fig. 
16A). Very little VEGF-C RNA was seen in the brain, liver or thymus and 
peripheral blood leukocytes (pbl) appeared negative. A similar analysis of 
RNA from human fetal tissues (Fig. 16B) shows that VEGF-C is highly 
expressed in the kidney and lung and to a lesser degree in the liver, while - 
essentially no expression is detected in the brain. Interestingly, VEGF 
expression correlates with VEGF-C expression in these tissues, whereas 
VEGF-B is4^^expressed in all tissues ansSysea 1 . 1 ^ 

A A 

EXAMPLE 17 
The VEGF-C Gene Localizes To Chromosome 4q34 
A DNA panel of 24 interspecies somatic cell hybrids, which had 
retained one or two human chromosomes, was used for the chromosomal 
localization of the VEGF-C gene (Bios Laboratories, Inc., New Haven, CT). 
Primers were designed to amplify an about 250 bp fragment of the VEGF-C 
gene from somatic cell hybrid DNA. The primers and conditions for 
polymerase chain reaction (PCR) were 5'-TGAGTGATTTGTAGCTGCTGTG- 
3* (forward) [SEQ ID NO: 34] and 5*-TATTGCAGCAACCCCCACATCT-3' 
(reverse) [SEQ ID NO:35] for VEGF-C (94°C, 60s/62°C, 45s/72°C, 60s). The 
PCR products were evaluated by electrophoresis in 1 % agarose gels and 
visualized by ethidium bromide staining in ultraviolet light. [<*- 32 P]-dCTP- 
labelled cDNA inserts of a plasmid representing the complete VEGF-C coding 
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For the migration assays, the cells were allowed to attach inside a plastic ring 
(1 cm diameter) placed on top of the first collagen layer. After 30 min., the 
ring was removed and unattached cells were rinsed away. A second layer of 
collagen and a layer of growth medium (5% newborn calf serum (NCS)), 

5 solidified by 0.75% low melting point agar (FMC BioProducts, Rockland, 
ME), were added. A well (3 mm diameter) was punched through all the 
layers on both sides of the cell spot at a distance of 4 mm, and the sample or 
control media were pipetted daily into the wells. Photomicrographs of the 
cells migrating out from the spot edge were taken after six days through an 

10 Olympus CK 2 inverted microscope equipped with phase-contrast optics. The 
migrating cells were counted after nuclear staining with the fluorescent dye 
bisbenzimide (1 mg/ml, Hoechst 33258, Sigma). 

Fig! 15A depicts a comparison of the number of cells migrating 
at different distances from the original area of attachment towards wells 

15 containing media conditioned by the non-transfected (control) or transfected 
(mock; VEGF-C; VEGF) cells, 6 days after addition of the media. The 
number of cells migrating out from the original ring of attachment was counted 
in five adjacent 0.5 mm x 0.5 mm squares using a microscope ocular lens grid 
and lOx magnification. Cells migrating further than 0.5 mm were counted in 

20 a similar way by moving the grid in 0.5 mm steps. The experiments were 

carried out twice with similar results, and medium values from the one of the 
experiments are presented with standard error bars. The photographs in Fig. 
15B depict phase-contrast microscopy and fluorescent microscopy of the 
nuclear staining of BCE cells migrating towards the wells containing media 

25 conditioned by the mock-transfected cells or by VEGF-C - transfected cells. 
The areas shown is approximately 1mm x 1.5mm, and arrows indicate the 
borders of the original ring of attachment. 

After 6 days of treatment, the cultures were stained and cells at 
different distances outside of the original ring of attachment were counted 

30 using fluorescent nuclear staining and detection with a fluorescence microscope 
equipped with a grid. A comparison of the numbers of migrating cells in 
successive 0.5 mm x 0.5 mm areas is shown in Fig 15 A. As can be seen from 
the columns, VEGF-C-containing CM stimulated cell migration more than 
medium conditioned by the non-transfected or mock-transfected cells but less 

35 than medium from cells transfected with a VEGF expression vector. An 
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nonradioactive aminoterminal sequence analysis is isolated. The determination 
of the NH2 -terminal sequence of the cartx>xyl terminal fragment allows for 
identification of the proteolytic processing site. This is confirmed by site- 
directed mutagenesis of the amino acid residues adjacent to the cleavage site, 

5 which would prevent the cleavage. 

On the other hand, the Flt4 ligand is characterized by 
progressive 3' deletions in the 3* coding sequences of the Flt4 ligand precursor 
clone, resulting in carboxy-terminal truncations of its protein product. The 

q^. activities of such truncated forms areJSaj^by, for example, studying Flt4 
^0 autophosphorylation induced by the truncated proteins^hen appiie^ tc^ltures" 

C of cells, such as Nffl^lJcells expressing LTRFU4. By extrapolation from 
studies of the structure of the related platelet derived growth factor (PDGF, 
reference Heldin et al. 9 Growth Factors 5:245-252 (1993)) one determines that 
the region critical for receptor activation by the Flt4 ligand is contained within 

15 its first approximately 180 amino acid residues of the secreted VEGF-C 
protein lacking the signal sequence, and apparently within the first 
approximately 120 amino acid residues. 

On the other hand, the difference between the molecular weights 
of the purified ligand and the open reading frame of the Flt4 precursor clone 

20 may be due to the fact that the soluble ligand was produced from an 

alternatively spliced mRNA which would also be present in the PC-3 cells, 
from which the isolated ligand was derived. To isolate such alternative cDNA 
clones one uses cDNA fragments of the deposited clone and PGR primers 
made according to the sequence provided as well as techniques standard in the 

25 art to isolate or amplify alternative cDNAs from the PC-3 cell cDNA library. 
One may also amplify using reverse transcription (RT)-PCR directly from the 
PC-3 mRNA using the primers provided in the sequence of the FU4-L clone. 
Alternative cDNA sequences are determined from the resulting cDNA clones. 
One can also isolate genomic clones corresponding to the Flt4rL transcript 

30 from a human genomic DNA library using methods standard in the art and to 
sequence such clones or their subcloned fragments to reveal the corresponding 
exons. Alternative exons can then be identified by a number of methods 
standard in the art, such as heteroduplex analysis of cDNA and genomic DNA, 

(2^ which are subsequently J>e* characterized. 
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Parklawn Drive, RockviUe, MD 20852 as accession number 9723 1 

However, the predicted molecular weight of the mature protein 
product deduced from tnis*eading-frame is 35881 and the Flt4 ligand from 
PC-3 cell cultures hi5?n approximate molecular weight of 23 kD under 

5 reducing conditions. It is thus possible that the Flt4-L mRNA may be first 
translated into a precursor, from which the mature ligand is derived by 
proteolytic cleavage. The difference in the observed molecular weight of the 
isolated Flt4 ligand and the deduced molecular weight of the disclosed open 
reading frame of the Flt4 ligand sequence may then derive from sequences in 

10 the carboxyl terminal region of the latter. Also, the Flt4 ligand may be 

glycosylated at two putative N-linked glycosylation sites conforming to the 
consensus which can be identified in the deduced Flt4 ligand amino acid 
sequence (N-residues underlined in.Figr 10): 

The carboxyl terminal amino acid sequences, which increase the 

15 predicted molecular weight of the FU4 ligand subunit in comparison with other 
ligands of this family, show a pattern of spacingpf cysteine residues 
reminiscent of the Balbiani ring protein 3 sequence (Dignam and Case, 

Gene 88, 133-140, 1990), as depicted in Fig. 9A. Such a sequence may . 
encode an independently folded domain present in a Flt4 ligand precursor and 

20 it may be involved, for example, in the regulation of secretion, solubility, 

stability, cell surface localization or activity of the Flt4 ligand. Interestingly, 
C at least one cysteine motif of the^RP^ type is also found in the VEGF 
carboxy terminal amino acid sequences. 

Thus, the Flt4-L mRNA may be first translated into a precursor 

25 from the mRNA corresponding to the FU4-L clone, from which the mature 
ligand is derived by proteolytic cleavage. To define the mature Flt4 ligand 
product one first expresses the cDNA clone, which is deposited in the pcDNAI 
expression vector, in cells, such as COS cells. One uses antibodies generated 
against Flt4-L-encoded peptides, such as amino terminal 23 amino acid peptide 

30 or bacterial Flt4 fusion proteins, such as a GST-fusion protein, to raise 

antibodies against the VEGF-homologous domain of Flt4 ligand. One then 
follows the biosynthesis and processing of the FIt4 ligand in the transfected 
cells by pulse-chase analysis using radioactive cysteine for labelling of the 
cells, immunoprecipitation and gel electrophoresis. Using antibodies against 

35 the two domains of the product of the FU4-L clone material for radioactive or 
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PDGF/VEGF family of growth factors, as shown in Figure 10. 

EXAMPLE 11 

Stimulation of FIt4 autophosphorylation by the 
protein product of the FU4 ligand vector 

The 2.1 kb insert of the FU4-L clone in pcDNAI vector 
containing the open reading frame encoding the sequence shown in Fig; 9B~ 
(SEQ ID NO: 32) was cut out from the vector using Hindlll and Nod 
restriction enzymes, isolated from a preparative agarose gel and Hgated to the 
corresponding~sites in the pREP7 expression vector a^itrogen)T~THepREP7 
vector containing the above cloned insert was transfected into 293-EBNA cells 
(Invitrogen) using the calcium phosphate transfection method (Sambrook et ah, 
Molecular Cloning, A Laboratory Manual; Cold Spring Harbor Laboratory 
Press, 1989). About 48 hours after transfection the medium of the transfected 
cells was changed to DMEM medium lacking fetal calf serum and incubated 
for 36 h. The thus conditioned medium was then collected, centrifuged at 
5000 x g for 20 minutes, the supernatant was concentrated 5-fold using 
Centriprep 10 (Amicon) and used to stimulate NIH^T^ cells expressing 
LTRFH41, as in Example 4. .The cells were lysed, immunoprecipitated using 
anti-FU4 antiserum and r a1iafy^^y Western blotting using anti- 
phosphotyrosine antibodies. 

As can be seen from Fig. 11, lanes 1 and 3, the conditioned 
medium from two different dishes of the transfected cells stimulated FU4 
autophosphorylation in comparison with the medium from mock-transfected 
cells, which gave only background levels of phosphorylation of the Flt4 
receptor (lane 2). When the concentrated conditioned medium was pre- 
' J absorbed with 20 fil ofirSw^of Flt4EC domain coupled to Sepharose (see 
example 4), no phosphorylation was obtained (lane 4), showing that the 
activity responsible for Flt4 autophosphorylation was indeed the Flt4 ligand. 
Thus, these results demonstrate that the FU4-L plasmid vector clone having an 
approximately 2.1 kb insert and containing the open reading frame shown in 
Fig. 9B is expressed into a Flt4 ligand in cells transfected with the FU4-L 
expression vector clone, and thus is biologically active. The sequence encoded 
by that open reading frame is shown in SEQ ID NO: 33. Plasmid pFLT4-L 
has been deposited with the American Type Culture Collection, 12301 
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NO: 30) and 5 '-TC ACTATAGGG AG ACCCAAGC-3 * (SEQ ID NO: 31) 
(sense-primer corresponding to nucleotides 2179-2199 of the pcDNAI vector). 
The amplified product was subjected to digestion with EcoRI (Boehringer 
Mannheim) to remove the portion of the DNA sequence amplified from the 

5 pcDNAI vector and the resulting 153 bp fragment encoding the 5' end of the 
Flt4 Ugand was labeled with £"P]-dCTP using the Klenow fragment of E.coU 
DNA polymerase I (Boehringer Mannheim). That fragment was used as a 
probe for hybridization screening of the amplified PC-3 cell cDNA library. 
Filter replicas of the library were hybridized with the 

10 radioactively labeled probe at 42 °C for 20 hours in a solution containing 50% 
formamide, 5x SSPE, 5x Denhardt's solution, 0.1% SDS and 0.1 mg/ml 
denatured salmon sperm DNA. Filters were washed twice in Ix SSC, 0.1% 
SDS for 30 minutes at room temperature, then twice for 30 minutes at 65 °C 
and exposed overnight. 

15 On the basis of autoradiography, 10 positive recombinant 

bacterial colonies hybridizing with the probe were chosen from the library. 

(L Plasmid DNA was purified from these colonies and^analysea by EcoRI and 
NotI digestion and agarose gel electrophoresis followed by ethidium bromide 
staining. The ten plasmid clones were divided into three groups on the basis 

20 of the presence of insert sizes of approximately 1.7, 1.9 and 2.1 kb, 

respectively. Inserts of plasmids from each group were sequenced using the 
T7 oligonucleotide as a primer and walking primers for subsequent sequencing 
reactions. 

Sequence analysis showed that all clones contain the open 
25 reading frame encoding the NH2-terminal sequence of the Flt4 ligand. 

Furthermore, the 2.1 and 1.9 kb clones also contained sequences encoding the 
signal sequence (Fig. 9 A, SS). The 5* end of the 1.7 kb clone began within 
the signal sequence-encoding portion. Dideoxy sequencing was continued 
using walking primers in the downstream direction. An 1 140 nucleotide ^ 
30 portion of the sequence of the longest clone is shown in* Figure 9B. As can be 
seen in that figure, after the putative signal sequence the open reading frame 
terminates in a TAA stop codon 318 amino acid residues further downstream 
C- from the amino acid signal sequence. When compared with sequences in 
the GenBank Database, the predicted protein product of this reading frame was 
35 found t be homologous with the predicted amino acid sequences of the 



-26- 

The beginning of the sequence represents the pcDNAI vector and the 
underlined sequence represents the amplified product of the 5 '-end of the 
insert. The ATG codon located upstream of that sequence in the same reading 
frame is followed by an open reading frame containing the amplified product 
of the putative signal sequence and the first 13 amino acid residues of the 
secreted FIt4 ligand. The cloning of the 5* end of the Flt4 cDNA, as 
described in the preceding two examples, is depicted schematically in Fig. 9A. 

EXAMPLE 9 

Amplification nf the 3'-end of cDNA encodin g the FU4 li gand 

Based upon the amplified 5* -sequence of the clones encoding the 
Flt4 ligand, two pairs of non-overlapping nested primers were designed to 
amplify the 3'-portion of the FLT4-L clones. The sense-strand primer 5'- 
AC AG AG AAC AGGCC AACC-3 * (SEQ ID NO: 26) and antisense-strand 
primer 5 '-TCTAGC ATTTAGGTGAC AC-3 * (SEQ ID NO: 27) corresponding 
to nucleotides 2311-2329 of the pcDNAI vector were used in a first 
"touchdown" PCR. The annealing temperature of the reaction was decreased 
1°C every two cycles from 72°C to 52°C, at which temperature 15 additional 
cycles were carried out. The annealing time was 1 minute and extension at 
each cycle was carried out at 72°C for 3 minutes. DNA fragments of several 
sizes were obtained in the first amplification. Those products were diluted 
1:200 in water and reamplified in PCR using the second pair of primers: 5'- 
AAGAGACTATAAAATTCGCTGCAGC-3* (SEQ ID NO: 28) and 5*- 
CCCTCTAGATGCATGCTCGA-3 * (SEQ ID NO: 29) (antisense-strand primer 
corresponding to nucleotides 2279-2298 of the pcDNAI vector). Two DNA 
fragments were obtained, having sizes of 1350 bp and 570 bp. Those 
fragments were cloned into a pCRII vector and the inserts of the clones were 
sequenced. Both of these fragments were found to contain sequences encoding 
an amino acid sequence homologous to the VEGF sequence. 

EXAMPLE 10 

Screening the PC-3 cell cDNA library using the 5' 
PCR fragment of Flt4 ligand cDNA 

A 219 bp 5*-terminal fragment of Flt4 ligand cDNA was 
amplified by PCR using the 5' PCR fragment described above and primers 5*- 
GTTGTAGTGTGCTGC AGCG AATTT-3 * (antisense-strand primer, SEQ ID 
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PC-3 cDNA library. First, amplification was performed with primer 5'- 
TCNGTGTTGTAGTGTGCTG-3 " (SEQ ID NO: 19), which is the antisense- 
strand primer corresponding to amino acid residues 9-15 (AAHYNTE, SEQ 
ID NO: 20), and sense-strand primer 5 '-TAATACG ACTCACTATAGGG-3 * 
5 (SEQ ID NO: 21), corresponding to the T7 RNA promoter of the pcDNAI 
vector used for construction of the library. "Touchdown" PCR was used as 
disclosed in Don, et aL, NucL Acids Res., 19: 4008 (1991), incorporated by 
reference herein. The annealing temperature of the two first cycles was 62 °C 
and subsequently the annealing temperature was decreased in every other cycle 

10 by 1 °C until a final temperature of 53 °C was reached, at which temperature 
16 additional cycles were conducted^ Annealing time was 1 minute and 
extension at each cycle was conducted at 72 °C for 1 minute. Multiple 
amplified DNA fragments were obtained in the first reaction. The products of 
the first amplification (1 ul of a 1:100 dilution in water) were used in the 

15 second amplification reaction employing the nested primers 5'- 

GTTGTAGTGTGCTGC AGCGAATTT-3 ' (SEQ ID NO: 22), an antisense- 
strand primer corresponding to amino acid residues 6-13 (KFAAAHYN, SEQ 
ID NO: 23) of the Flt4 ligand, and 5 *-TC ACTATAGGG AG ACCC AAGC-3 * 
(SEQ ID NO: 24), a sense-strand primer corresponding to nucleotides 2179- 

20 2199 of the pcDNAI vector. The sequences of these sense and antisense 

primers overlapped with the 3' ends of the corresponding primers used in the 
first PCR. "Touchdown" PCR was carried out by decreasing the annealing 
temperature from 72 °C to 66 °C and continuing with 18 additional cycles at 
66 °C. The annealing time was 1 minute and extension at each cycle was 

25 carried out at 72 °C for 2 minutes. One major product of about 220 bp and 
three minor products of about 270 bp, 150 bp, and 100 bp were obtained. 

The amplified fragment of approximately 220 bp was cut out 
from the agarose gel, cloned into a pCRH vector using the TA c!on / n S^ t 

C~ (Invitrogen) and sequenced. Three recombinant clones were^anaiyswarid they 

30 contained the sequence 5'- 

TCACTATAGGGAGACCCAAGCTTGGTACCGAGCTCGGATCCACTAGT 

AArnnrrnrr.ACTnTGnTGnAATTr nACGAACTC ATnA(TrGTACTCT 

ACCCAGAAT A TTGGAAAATGTAf!AAGTGTCAGCTAAGGCAAGGAGGC 
TGGCAACATAACAGAGAACAGGCCAACCTCAACTC AAGGACAGAAG 
35 AGACTATAAAATTCGCTGCAGCACACTACAAC- 3' (SEQ ID NO: 25). 



-20 - • 

Iysates were centrifuged for 20 minutes at 15,000 x g. The supernatants were 
incubated for 2 hours on ice with 3 ul of the antiserum against the Flt4 C- 
terminus described in Example 2 and also in Pajusola, et aL Oncogene 8: 
2931-2937, (1993), incorporated by reference herein. 

After a 2 hour incubation in the presence of anti-Flt4 antiserum, 
protein A-Sepharose (Pharmacia) was added and incubation was continued for 
45 minutes with rotation. The immunoprecipitates were washed three times 
with the immunoprecipitation buffer and twice with 10 mM Tris, pH7.5 before 
analysis in SDS-PAGE. Polypeptides were transferred to' nitrocellulose and 



20 



10 analyzed by Western blotting using Flt4- or phosphotyrosine-specific antisera 
and the ECL method (Amersham International, Buckinghamshire, England). 
Anti-phosphotyrosine monoclonal antibodies (anti-PTyr; PY20) were purchased 
from Transduction Laboratories (Lexington, Kentucky). In some cases, the 
filters were restained with a second antibody after stripping. The stripping of 
15 the filters was done for 30 minutes at 50<>C in 100 mM 2-mercaptoethanol, 2% 
SDS, 62.5 mM Tris-HCI pH 6.7 with occasional agitation. 

As shown in Figure 4, the PC-3 cell conditioned medium 
stimulated tyrosine^hosphorylation of a 125 kD polypeptide when FU4- - 
expressing NIH3B- cells were treated with the indicated preparations of 
media, lysed, and the Iysates were immunoprecipitated with anti-FIt4 
antiserum followed by SDS-PAGE, Western blotting, and staining using anti- 
PTyr antibodies. The resulting band was weakly phosphorylated upon 
stimulation with unconcentrated PC-3 conditioned medium (lane 2). The 125 
kD band comigrated with the tyrosine phosphorylated, processed form of the 
mature Flt4 from peryanadate-treated cells (compare lanes 2 and 7 of Fig. 4, 
see also Figure 5A). Comigration was confirmed upon restaining with anti- 
Flt4 antibodies as is also shown in Figure 5A (panel on the right). In order to 
show that the 125 kD polypeptide is not a non-specific component of the 
conditioned medium reactive with anti-phosphotyrosine antibodies, 15 ui of 
C 30 conditioned medium S^eparated by SDS-PAGE, blotted on nitrocellulose 
and the blot was stained with anti-PTyr antibodies. No signal was obtained 
(Fig. 5B). Also, unconditioned medium failed to stimulate Ht4 
phosphorylation, as shown in Figure 4, lane 1. 

As shown in Figure 4, lane 3, stimulating activity was 
35 considerably increased when the PC-3 conditioned medium was concentrated 
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above (the Hindlll site is in the 5' junction of the Flt4 insert with the 
pLTRpoly portion of the vector, the SphI site is in FU4 cDNA). The resultant 
FU4EC insert was then ligated as a BamHI fragment into the BamHI site in the 
pVTBac plasmid as disclosed in Tessier et aL, Gene 98: 177-183 (1991), 

5 incorporated by reference herein. The orientation was confirmed to be correct 
by partial sequencing so that the open reading frame of the signal sequence- 
encoding portion of the vector continued in frame with the FU4 sequence. 
That construct was transfected together with the baculovirus genomic DNA 
into SF-9 cells by lipofection. Recombinant virus was purified, amplified and 

10 used for infection of High-Five cells (Invitrogen, San Diego, CA) using 
methods standard in the art. The Flt4 extracellular domain (FU4EC) was 
purified from the culture medium of the infected High-Five cells using Ni- 
NTA affinity chromatography according to manufacturer's instructions 
(Qiagen) for binding and elution of the 6xHis tag encoded in the COOH- 

15 terminus of the recombinant Flt4 extracellular domain. 

EXAMPLE 4 
Isolation of Flt4 Ligand from Conditioned Media 
An Flt4 ligand according to the invention was isolated from 
conditioned media from PC-3 prostatic adenocarcinoma cell line CRL1435 
20 from the American Type Culture Collection and cultured as instructed by the 
supplier in Ham's F-12 Nutrient mixture (GIBCO) containing 7% fetal calf 
serum. In order to prepare the conditioned media, confluent PC-3 cells were 
cultured for 7 days in Ham's F-12 Nutrient mixture (GIBCO) in the absence 
of fetal bovine serum. Medium was then cleared by centrifugation at 10,000 g 
25 for 20 minutes. The medium was then screened to determine its^ability to 
induce tyrosine phosphorylation of Flt4 by exposure to NII^H^-cells which 
had been transfected with FIt4-encoding cDNA using the pLTRFU41 vector. 
.. For receptor stimulation experiments, subconfluent NIH3-T3- cells were starved 
overnight in serum-free DMEM medium (GIBCO) containing 0.2 % BS A. The 
30 cells were stimulated with the conditioned media for 5 minutes, washed twice 
with cold PBS containing 100 uM vanadate and lysed in RIP A buffer (10 mM 
Tris pH 7.5, 50 mM NaCl, 0.5% sodium deoxycholate, 0.5% Nonidet P40 
(BDH, Poole, England), 0.1% SDS, 0.1 U/ml Aprotinin (Boehringer 
Mannheim), 1 mM vanadate) for receptor immunoprecipitation analysis. The 
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Sphl fragment of the S2.5 plasmid. The resulting vector was digested with 
EcoRI and Clal and ligated to a 138 bp PCR fragment amplified from the 0.6 
kb EcoRI fragment (base pairs 3789 to 4416 in the Genbank X68203 sequence) 
which encodes the 3' end of Flt4s shown in Figure 1 of Pajusola et aL, 
Cancer Res. 52:5738-5743, 1992, using the oligonucleotides 5*- 
CG GAATTCC C CATGACCCCA AC-3* (SEQ ID NO: 4) (forward, EcoRI 
site underlined) and 5 '-CCATCGATGG ATCCTACCTG AAGCCGCTTT 
CTT-3' (SEQ ID NO: 5) (reverse, Clal site underlined). The coding domain 
was completed by ligation of the 1.2 kb EcoRI fragment (base pairs 2535-3789 



10 of sequence X68203) into the above construct. The complete cDNA was 

subcloned as a Hlndlll-Clal (blunted) fragment (this Clal site was also included 
■ ■ in the 3* primer used to construct the 3' end of the coding sequence) to the 

pLTRpoly expression vector reported in Makela et al , Gene, 118: 293-294 
jj| (1992) (Genbank accession number X60280), incorporated by reference herein, 

15 using its Hindlll-Acc I(blunted) restriction sites. 
f# The long form of Flt4 was produced by replacing the 3 '-end of 

f the short form as follows: The 3' region of the Flt4I cDNA was PCR- 

amplified using a gene specific and a pGEM 3Z vector specific (SP6 promoter) 
| oligonucleotide 5 '-ATTTAGGTGACACTATA-3 ' (SEQ ID NO: 6) as reverse 

20 and forward primers, respectively, and an Flt41 cDNA clone containing a 495 
bp EcoRI fragment extending downstream of the EcoRI site at nucleotide 3789 
of the Genbank X68203 sequence (the sequence downstream of this EcoRI site 
is deposited as the Flt4 long form 3* sequence having Genbank accession 
number S66407). The gene specific oligonucleotide contained a BamHI 
25 restriction site located right after the end of the coding region. The sequence 
of that (reverse primer) oligonucleotide was 5'- 

CC ATCG ATGf3^T^CGATGCTGCTTAGTAGCTGT-3 ' (SEQ ID NO: 7) 
(BamHI site is underlined). The PCR product was digested with EcoRI and 
BamHI and transferred in frame to LTRFlt4s vector fragment from which the 
30 coding sequences downstream of the EcoRI site at base pair 2535 (see 

sequence X68203) had been removed by EcoRI-BamHI digestion. Again, the 
coding domain was completed by ligation of the 1.2 kb EcoRI fragment (base 
pairs 2535-3789 of sequence X68203) back into the resulting construct. 
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containing base pairs 56-2534 of the Flt4s into the EcoRI site of the pSP73 
vector (Promega, Madison, WI). 

Since cDNA libraries used for screening of FIt4 cDNAs did not 
contain its most 5' protein-coding sequences, inverse PCR was used for the 
5 amplification of the 5 * end of Flt4 corresponding to the first 12 amino acid 
C residues (MQRGAALCLRLW). Poly(A) + RNA was isolated from -tho HBL 
cells and double-stranded cDNA copy was synthesized using the Amersham 
cDNA Synthesis System Plus kit and a gene specific primer: 5*- 
TGTCCTCGCTGTCCTTGTCT-3 1 (SEQ ID NO: 1), which was located 195 

10 bp downstream of the 5' end of clone S2.5. Double stranded cDNA was 
treated with T4 DNA polymerase to blunt the ends and cDNA was purified 
C with Centricon IM^Ajiicon Inc., Beverly, MA). Circularization was made in 
a total volume of 150 ul. The reaction mixture contained ligation buffer, 5% 
PEG-8000, 1 mM DTT and 8U of T4 DNA ligase (New England Biolabs). 

15 Ligation was carried out at 16°C for 16 hours. Fifteen pi of this reaction mix 
was used in a standard 100 ul PCR reaction containing 100 ng of specific 
primers including SacI and PstI restriction sites, present in this segment of the 
Flt4 cDNA, and 1 unit of Taq DNA polymerase (Perkin Elmer Cetus). Two 
rounds of PCR were performed using 33 cycles (denaturation at 95°C for 1 

20 minute, annealing at 55°C for 2 minutes and elongation at 72°C for 4 minutes). 
The PCR mixture was treated sequentially with the SacI and PstI restriction 
enzymes and after purification with MagicPCR Preps (Promega) DNA 
fragments were subcloned into the pGEM3Zf(+) vector for sequencing. The 
sequence obtained corresponds to the 5* end of the Flt4s cDNA clone 

25 deposited in the Genbank Database as Accession No. X68203. 

The sequence encoding the first 12 amino acid residues was 
added to the expression construct by ligating an SphI digested PCR fragment 
amplified using reverse transcription-PCR of poly(A) + RNA isolated from the 
HEL cells using the oligonucleotides 5 ' - ACA TGC ATGC CACCATGCAG 

30 CGGGGCGCCG CGCTGTGCCT GCGACTGTGG CTCTGCCTGG 

GACTCCTGG A-3 ' (SEQ ID NO: 2)(forward primer, SphI site underlined, the 
translation^ start codon marked in bold follows an optimized Kozak consensus 
sequence Kpzak, Nucl. Acids Res. 15: 8125-8148, 1987) and 5'- 
ACA TGCATGC CCCGCCGGT CATCC-3* (SEQ ID NO: 3) (reverse primer, 

35 SphI site underlined) to the 5* end of the S2.5 fragment, thus replacing unique 
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and VEGF-C thus increase our understanding of the complexity of the specific 
and redundant positive signals for endothelial cells involved in vasculogenesis, 
angiogenesis, permeability and perhaps also other endothelial functions. 
£ Also described herein is the localization of the VEGF-C genes* 
5 in human chromosomes by analysis of somatic cell hybrids and fluorescence in 
situ hybridization (FISH). Southern blotting and polymerase chain reaction 
analysis of somatic cell hybrids and fluorescence in situ hybridization of 
metaphase chromosomes was used to assess the chromosomal localization of 
the VE GF-C g ene. The VEGF-C g ene was located on chromosome 4q 34. 



10 close to the human aspartylglucosaminidase gene previously mapped to 
4q34-35. The VEGF-C locus in 4q34 is a candidate target for mutations 
leading to vascular malformations or cardiovascular diseases. Expression 
r..; studies by Northern blotting and hybridization show abundant VEGF-C 

J| expression in heart and skeletal muscle; other tissues, such as lung and kidney, 

15 also express^theie genejf. Whereas PIGF is predominantly expressed in the 
f|§ placenta, the expression patterns of the three VEGFs overlap in many tissues, 

t _ which suggests that they may form heterodimers and interact to exert their 

physiological functions. 

j Targeted mutagenesis leading to inactivation of the VEGF 

20 receptor loci in the mouse genome4iave shown that VEGFR-1 is necessary for 
the proper organization of endothelial cells forming the vascular endothelium, 
|| while VEGFR-2 is necessary for the generation of both endothelial and 

hematopoietic cells. This suggests that the four genes of the VEGF family can 
be targets for mutations leading to vascular malformations or cardiovascular 
? 25 diseases. 

The following Examples illustrate preferred embodiments of the 
invention, wherein the isolation, characterization, and function of Flt4 ligands 
and ligand-encoding nucleic acids according to the invention are shown. 



EXAMPLE 1 

30 Production of pLTRFIt41 expression vector 

t Construction of the LTR-Flt4I vector is schematically shown in 
Figure 2. The full-length Flt4s cDNA (Genbank Accession No. X68203) was 
assembled by first subcloning the S2.5 fragment, reported in Pajusola et aL, 
Cancer Res. 52:5738-5743 (1992), incorporated by reference herein, 
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herein further suggests that this gene product also is involved in the 
maintenance of the differentiated functions of the lymphatic endothelium where 
VEGFR-3 is expressed (Kaipainen et aL, 1995). Lymphatic capillaries do not . 
have well formed basal laminae and an interesting possibility remains that the 
5 silk-like BR3P motif is involved in producing a supramolecular structure which 
could regulate the availability of VEGF-C in tissues. However, as shown 
here, VEGF-C also activates VEGFR-2, which is abundant in proliferating 
endothelial cells of vascular sprouts and branching vessels of embryonic 
tissues, but decreased in adult tissues. Millauer et al., Nature, 367:516-1% 

10 (1993). These data have suggested that VEGFR-2 is a major regulator of 

vasculogenesis and angiogenesis. VEGF-C may thus have a unique effect in 
lymphatic endothelium and a more redundant function shared with VEGF in 
angiogenesis and possibly permeability regulation of several types of 

Q endothelia. Because VEGF-C stimulates the- VEGFR-2 and promotes 

15 endothelial migration, a utility for VEGF-C is suggested as an inducer of 

angiogenesis of blood and lymphatic vessels in wound healing, tissue 
O transplantation, in eye disesasesf^in the formation of collateral vessels to-^ 
around arterial stenoses and into injured tissues after infarction. 

Taken together, these results show an increased complexity of 

20 signalling in the vascular endothelium. They reinforce the concept that when 
organs differentiate and begin to perform their specific functions, the 
phenotypic heterogeneity of endothelial cells increases in several types of 
functionally and morphologically distinct vessels. However, upon suitable 
angiogenic stimuli, endothelial cells can re-enter the cell cycle, migrate, 

25 withdraw from the cell cycle and subsequently differentiate again to form new 
vessels that are functionally adapted to their tissue environment. This process 
of angiogenesis concurrent with tissue development and regeneration depends 
on the tightly controlled balance between positive and negative signals for 
endothelial cell proliferation, migration, differentiation and survival. 

30 Previously-identified growth factors promoting angiogenesis include the 

fibroblast growth factors, hepatocyte growth factor/scatter factor, PDGF and 
TGF-a. (See, e.g., Folkman, Nature Med. i:27-31 (1995); Friesel and 
Maciag, FASEB J. P.-919-25 (1995); Mustonen and Alitalo, J, Cell Biol, 
729:895-98 (1995). However, VEGF has been the only growth factor 

35 relatively specific for endothelial cells. The newly identified factors VEGF-B 



- 12 - 

Mutational analysis of the cysteine residues involved in the interchain disulfide 
bridges fcave- shown that, in contrast to PDGF, VEGF dimers need to be held 
together by these covalent interactions in order to maintain biological activity. 
Disulfide linking of the VEGF-C polypeptide chain was evident in the analysis 
of VEGF-C in nonreducing conditions. 

VEGFR-3, which thus distinguishes between VEGF and VEGF- 
C, is closely related -to- structure to VEGFR-1 and VEGFR-2. Finnerty, et al., 
Oncogene, 5/2293-98 (1993); Galland, et al., Oncogene, 5:1233-40 (1993); 
Pajusola, et al., Cancer Res., 52:5738-43 (1992). However, the mature form 



10 of VEGFR-3 differs from the two other VEGFRs in that is is proteolytically 
cleaved in the extracellular domain into two disulflde-linked polypeptides. 
Pajusola, et al., Oncogene, 9:3545-55 (1994). Another difference is that the 
4.5 and 5.8 kb VEGFR-3 mRNAs encode polypeptides differing in their C- 
termini and apparently in their signalling properties due to the use of 
15 alternative 3* exons. Borg et al., Oncogene, 70:973-84 (1995); Pajusola et 
al., Oncogene, 5:2931-37 (1993). 

Besides VEGFR-3, VEGFR-2 tyrosine kinase also is activated in 
response to VEGF-C. VEGFR-2 mediated signals cause striking changes in 
the morphology, actin reorganization and membrane ruffling of porcine aortic 
20 endothelial cells overexpressing this receptor. In these cells, VEGFR-2 also 
mediated ligand-induced chemotaxis and mitogenicity. Waltenberger et al., /. 
Biol Chan, 259:26988-95 (1994). Similarly, the receptor chimera 
C_ CSF-1R/ VEGFR-3 was miiogenic when ectopicaiiy expressed in NBEG^^ 
fibroblastic cells, but not in porcine aortic endothelial cells (Pajusola et al., 
Q 25 1994). Consistent with such results, the bovine capillary endothelial 

which express VEGFR-2 mRNA but very little or no VEGFR-1 or VEGFR-3 
mRNAs, showed enhanced migration when stimulated with VEGF-C. As 
shown here, light microscopy of the BCE cell cultures in collagen gel also 
suggested that VEGF-C stimulated the proliferation of these cells. The already 
30 existing data thus indicate that the VEGF ligands and receptors show a great 
specificity in their signalling, which may be cell type dependent. 

The expression pattern of the VEGFR-3 (Kaipainen et al., Proc. 
Nail. Acad. Sci. USA, 92:3566-10 (1995)) suggests that VEGF-C may function 
in the formation of the venous and lymphatic vascular systems during 
35 embryogenesis. Constitutive expression of VEGF-C in adult tissues shown 



latter. Proteolytic processing of the VEGF-C precursor may occur at more 
than one cleavage site because the 32 kD molecular mass of the recombinant 
secreted ligand was also less than the deduced molecular mass of VEGF-C 
ORF without the signal peptide. By extrapolation from studies of the structure 
of PDGF (Heidin, et aL, Growth Factors, 5.245-52 (1993)), one can speculate 
that the region critical for receptor binding and activation by VEGF-C is 
contained within the amino-terminal first 180 or so amino acid residues^he 
secreted of VEGF-C protein lacking the signal sequence. In fact, the region 
critical for receptor binding and activation by VEGF-C is believed to be 
contained within the first approximately 120 amino acid residues of the 
secreted VEGF-C protein lacking the signal sequence. Thus, the 23 kD 
polypeptide binding VEGFR-3 is likely to represent the VEGF-homologous 
domain. After biosynthesis, the nascent VEGF-C polypeptide may be 
glycosylated at three putative N-linked glycosylation sites identified in the 
deduced VEGF-C amino acid sequence. 

The carboxyl terminal amino acid sequences, which increase the 
length of the VEGF-C polypeptide in comparison with other ligands of this 
family, show a pattern of spacing of cysteine residues reminiscent of the . 
%§feuu ring 3 protein (BR3P) sequence (Dignam and Case, Gene, 55:133-40 
(1990); Paulsson, et.aL, J. Mol. Biol, 2/7.-331-49 (1990)). This novel C- 
terminal silk protein-like structural motif of VEGF-C may fold into an 
independent domain, which, on the basis of the considerations above, is at 
least partially cleaved off after biosynthesis. Interestingly, at least one 
cysteine motif of the BR3P type is also found in the carboxyl terminus of 
VEGF. In our experiments both the putative precursor and cleaved ligand 
were detected in the cell culture media, although processing was apparently 
cell-associated on the basis of the pulse-chase experiments. The determination 
of the amino terminal sequence of the isolated carboxyl terminal fragment will 
allow the identification of the proteolytic processing site. The generation of 
antibodies against different parts of the VEGF-C molecule will allow the 
exact determination of the precursor-product relationship and ratio, their 
cellular distribution, and the kinetics of processing and secretion. 

VEGF-C has a conserved pattern of eight cysteine residues, 
which may participate in the formation of intra- and interchain disulfide bonds, 
creating an antiparallel dimeric biologically active molecule, similar to PDGF. 



10 cAAU 

C , which are ligands for the Flt4 receptor tyrosine kinase (VEGFR-3;. ^ain&h- 
Qjj&g*a&& are members of a family of platelet-derived growth factors/vascular 

endothelial growth factors which promote mitosis and proliferation of vascular 
endothelial cells and/or mesodermal cells. Ligands recognizing the Flt4 
5 receptor tyrosine kinase were purified from a PC-3 prostatic adenocarcinoma 
cell line (ATCC CRL1435). When applied to a population of cells expressing 
the FU4 receptor, ligands of the invention stimulate autophosphorylation, 
resulting in receptor activation. The invention also provides inhibitors of the 
Flt4 receptor, including antibodies directed against the ligand. A Iigand 
10 according to theTinvention may be coexpressed as a larger precursor which is 
cleaved to produce the ligand. A coexpressed region in some cases results 
from alternative splicing of RNA of the ligand gene. Such a co-expressed 
region may be a function of the particular expression system used to obtain the 
ligand. The skilled artisan understands that in recombinant production of 
15 proteins, additional sequence may be expressed along with a functional peptide 
depending upon the particular recombinant construct used to express the 
protein, and subsequently removed to obtain the desired ligand. In some cases 
the recombinant ligand can be made lacking certain residues of the 
endogenous/natural ligand. Moreover, it is well-known in that conservative 
20 replacements may be made in a protein which do not alter the function of the 
protein. Accordingly, it is anticipated that such alterations are within the 
scope of the claims. It is intended that the precursor sequence shown in SEQ 
ID NO: 33 is capable of stimulating the FIt4 ligand without any further 
processing in a manner similar to that in which VEGF stimulates its receptor 
25 in its unprocessed form. 

Results reported herein show that VEGFR-3 transmits signals 
for a novel growth factor. This conclusion is based on the specific binding of 
VEGF-C to recombinant Ht4EC (Flt4 extracellular domain) protein and the 
induction of VEGFR-3 autophosphorylation by medium from VEGF-C 
transfected cells. In contrast, VEGF and P1GF did not show specific binding 
to VEGFR-3 or induce its autophosphorylation. 

A major part of the difference in the observed molecular mass 
of the purified and recombinant VEGF-C and the deduced molecular mass of 
the VEGF-C encoded by the VEGF-C open reading frame (ORF) may be due 
to proteolytic removal of sequences in the carboxyl terminal region of the 
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Figure 1 1 shows the stimulation of autophosphorylation of the 
Flt4 receptor by conditioned medium from cells transfected with the FU4-L 
(VEGF-Q expression vector. 

Figure 12 shows Northern blotting analysis of FU4-L (VEGF-Q 
C 5 mRNA in tumor c^fe^ *^ 
C Figure 13 A is an autoradiograph showing recombinant Jf&^=C 

isolated following a pulse-chase experiment and electrophoresed via SDS- 
PAGE under reducing conditions. 

^F^rc 13B is a photograph of polyacrylamide gel showing that I 
^ 10 recombinant VEFG-C forms are disulfide-linked in nonreducing conditions. ' 

Figure 14A and 14B depict Western blots showing that VEGF-C 
stimulates autophosphorylation of VEGFR-2 (KDR) but has no effect on jj 
PDGFR-0 phosphorylation. 

. Figure 15A and 15B show that VEGF-C stimulates endothelial 1 

15 cell migration in a three-dimensional collagen gel assay. I 

Figure 16A shows the expression of VEGF-C mRNA in human 
adult tissues. 1 j 

Figure 16B shows the expression of VEGF, VEGF-B, and " 
VEGF-C in selected human fetal tissues. 
20 Figure 17 schematically depicts the chromosomal localization of J \ 

the VEGF-C gene. 

Figure 18 is a Northern blot hybridization study showing the 
effects of hypoxia on the mRNA expression of VEGF- A, VEGF-B and VEGF- 
C. 



25 DETAILED DESCRIPTION OF THE INVENTION 

, *U 4^Jt^^3SSSSSS^i^* end ° theUal I 

_ growth factor ahd^b-cW^ frdrn a cDNA hbAy prepared from the human I 
prostatic adenocarcinoma cell line PC-3. The isolated cDNA encodes a 

protein which is proteolytically processed and secreted to cell culture medium. j 
30 The secreted protein, designated VEGF-C, binds to the extracellular domain of 

FIt4 (designated VEGFR-3) and induces tyrosine autophosphorylation of Flt4 i 
and VEGFR-2. VEGF-C also stimulates the migration of endothelial cells in [ J 

collagen gel. 

The present invention also is directed to novel growth factors ' $ 
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oligonucleotides, and peptides which block the Flt4 receptor, all of which are 
intended as aspects of the invention. 



BRIEF DESCRIPTION OF THE DRAWING 
Figure 1 is a schematic diagram showing major endothelial cell 
receptor tyrosine kinases and growth factors involved in vasculogenesis and 
angiogenesis. 

Figure 2 schematically depicts the construction of the pLTRFlt41 
expression vector. 
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Figure 3 schematically depicts the construction of the 
baculovirus vector encoding a secreted soluble Flt4 extracellular domain 
(Flt4EC). 

Figure 4 shows results of stimulation of Flt4 
autophosphorylation by conditioned medium from PC-3 cell cultures. 

' JFiguie 5 iliowi that the major tyrosyl phosphorylated 
polypeptide of Flt4-transfected cells stimulated with PC-3 conditioned medium 
is the 125 kD Flt4 polypeptide (VEGFR-3). 

Figure 6 shows Western analysis of the Flt4 ligand activity . 
isolated from PC-3 conditioned medium. f) / P„r^~ T ~ / * 

1 1 * 'it^ ^SP^JL snows results of gel electrophoresis of fractions fium 0 
" ^ t e - W es tc r ii Sna^siy pf Flt4 ligand (VEGF-C) isolated from PC-3 conditioned 
medium. 

Figure 8 shows results of Western analysis of FU4 
autophosphorylation induced by either the Flt4 ligand (VEGF-C), VEGF, or 
PIGF. 

Figure 9A schematically depicts the cloning and analysis of the 
Flt4 ligand, VEGF-C. The VEGF-C coding sequence (shaded boxes) and 
signal sequence (ss) are depicted between 5* and 3* untranslated (ut) nucleic 
acid regions. ... 

Figure- 9B;shows the nucleotide and deduced amino acid 
sequence of the coding portion of FU4 ligand cDNA. The cleavage site for the 
putative signal pepetide is indicated with a shaded triangle. 

Figure40 -shows, a comparison of the deduced amino acid 
sequences of PDGF-A, -B, tWVpiGF isoforms, four VEGF isoforms and Flt4 
ligand (VEGF-Q. \ 



-7 - 



In another aspect, the invention includes an antibody which is 
specifically reactive with polypeptides of the invention. Antibodies, both 
monoclonal and polyclonal, may be made against a ligand of the invention 
according to standard techniques in the art. Such antibodies may be used in 
5 diagnostic applications to monitor angiogenesis, vascularization, lymphatic 
vessels and their disease states, wound healing, or certain hematopoietic or 
leukemia cells, or they may be used to block or activate the Flt4 receptor. 

Ligands according to the invention may be labeled with a 
detectable label and used to identify their corresponding receptors in situ. 

10 Labeled FU4 ligand and anti-FU4 ligand antibodies may be used as imaging 

agents in the detection of lymphatic vessels, high endothelial venules, and FU4 
receptors expressed in histochemical tissue sections. The ligand or antibody 
may be covalently or non-covalently coupled to a suitable supermagnetic, 
paramagnetic, electron dense, echogenic, or radioactive agent for imaging. 

15 Other, non-radioactive labels, such as biotin and avidin, may also be used. 

The present invention also provides diagnostic and clinical 
applications for claimed ligands. In a preferred embodiment, FU4 ligands or 
precursors are used to accelerate angiogenesis, e.g., during wound healing, or 
to promote the endothelial functions of lymphatic vessels. Ligands may be 

20 applied, in any suitable manner using an appropriate pharmaceutically- 

acceptable vehicle. Ligands also may be used to quantify future metastatic 
risk by assaying biopsy material for the presence of active receptors or ligands 
in a binding assay or kit using detectably-Iabeled ligand. An Flt4 ligand 
according to the invention also may be used to promote re-growth or 

25 permeability of lymphatic vessels in, for example, organ transplant patients. 
Ligands according to the invention also may be used to treat or prevent 
inflammation, edema, aplasia of the lymphatic vessels, lymphatic obstruction, 
elephantiasis, and Milroy's disease. Finally, Flt4 ligands may be used to 
stimulate lymphocyte production and maturation, and to promote or inhibit 

30 trafficking of leukocytes between tissues and lymphatic vessels or to affect 
migration in and out of the thymus. 

Inhibitors of the Flt4 ligand may be used to control endothelial 
cell proliferation and lymphangiomas. For example, such inhibitors may be 
used to arrest metastatic growth or spread, or to control other aspects of 

35 endothelial cell expression and growth. Inhibitors include antibodies, antisense 



comprises approximately amino acids 1-120 of SEQ ID NO: 33. Another 
preferred polypeptide of the invention comprises approximately amino acids 1- 
180 of SEQ ID NO: 33. 

The present invention also provides a cDNA encoding a novel 
5 polypeptide, designated VEGF-C, that is structurally homologous to VEGF. 
VEGF-C is a ligand for the FLT4 receptor tyrosine kinase (VEGFR-3), a 
receptor tyrosine kinase related to VEGFR-1 and VEGFR-2 that does not bind 
VEGF. VEGFR-3 is expressed in venous and lymphatic endothelia of fetal 
tissues and predominantly in lymphatic endothelial of adult tissues. Kaipainen 

10 et al., Cancer Res., 54/6571-77 (1994); Kaipainen et al., Proc. Natl. Acad. 
Sci. USA, 92:3566-10 (1995). 

Thus, in a preferred embodiment, the invention includes a 
purified and isolated nucleic acid (e.g., a DNA or an RNA) encoding an FIt4 
ligand precursor. Due to the degeneracy of the genetic code, numerous such 

15 coding sequences are possible, each having in common the coding of the 
amino acid sequence shown in SEQ ID NO: 33. As set forth above, the 
invention includes polypeptides which comprise a portion of the amino acid 
sequence shown in SEQ ID NO: 33 and which bind the Flt4 receptor tyrosine 
kinase (herein designated VEGFR-3); the invention also is intended to include 

20 nucleic acids encoding these polypeptides. Ligand precursors according to the 
invention, when expressed in an appropriate host cell, produce, via cleavage, a 
peptide which binds specifically to the Flt4 receptor tyrosine kinase (VEGFR- 
3). The nucleotide sequence shown in SEQ ID NO:32 contains a preferred 
nucleotide sequence encoding the Flt4 ligand (VEGF-C). 

25 The present invention also provides a cell line which produces 

an Flt4 ligand. The ligand may be purified and isolated directly from the cell 
culture medium. Also provided are vectors comprising a DNA encoding the 
Flt4 ligand, and host cells comprising the vectors^ Preferred vectors of the 
invention are capable of expressing the Flt4 ligand under the control of 

30 appropriate promoters and other control sequences. A preferre^d^jctor of the 

t invention is plasmid pFLT4-L, having ATCC accession no. 9732t. 

The invention further includes a method of making polypeptides 
of the invention. In a preferred method, a nucleic acid or vector of the 
invention is expressed in a host cell, and a polypeptide of the invention is 

35 purified from the host cell or the host cell growth medium. 
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and VEGFR-1 also binds the related placenta growth factor (PIGF; Kd about 
200 pM), while the ligands for Tie, Tek, and Flt4 have not yet been reported. 

SUMMARY OF THE INVENTION 
The present invention provides a ligand for the Flt4 receptor 
5 tyrosine kinase. Thus, the invention provides a purified and isolated 

polypeptide which specifically binds to the Flt4 receptor tyrosine kinase. In a 
preferred embodiment, the ligand comprises a fragment of the amino acid 
sequence shown in SEQ ID NO: 33 which specifically binds to the Flt4 
receptor tyrosine kinase. 

10 The present invention also provides a precursor of an Flt4 

ligand, wherein the precursor comprises the amino acid sequence shown in 
SEQ ID NO: 33. Thus, the invention includes a purified and isolated 
polypeptide having the amino acid sequence shown in SEQ ID NO: 33. 

A putative j^amino acid signal peptide has been identified in 

15 the amino acid sequence shown in SEQ ID NO: 33. Thus, in a related 

aspect, the invention includes a purified and isolated polypeptide comprising 
amino acids l-34# of SEQ ID NO: 33. The Flt4 ligand precursor is 
proteolytically cleaved upon expression to produce an approximately 23 kD 
peptide which is the Flt4 ligand (herein designated VEGF-C). Thus, the 

20 invention includes a polypeptide having an amino acid sequence comprising a 
portion of SEQ ID NO:8, the portion encoding a fragment capable of 
specifically binding to FIt4. A preferred fragment has a molecular weight of 
about 23 kDa as assessed by SDS-PAGE under reducing conditions. In a 
preferred embodiment of the invention, an Flt4 ligand is provided which is the 

25 cleavage product of the precursor peptide shown in SEQ ID NO: 33 and which 
has a molecular weight of approximately 23 kD under reducing conditions. 

Evidence suggests that the amino acids essential for retaining 
Flt4 ligand activity are contained within approximately amino acids 1-120 of 
SEQ ID NO: 33, and that the proteolytic cleavage to produce a mature, 



namraUy-occurring Flt4 ligand occurs within approximately jmino acids 1-180 
of SEQ ID NO: 33. Accordingly, preferred^^pipidb onhe invention 
include polypeptides comprising amino acids 1-120, 1-121, 1-122, 1-123, 1- 
124 .:. 1-178, 1-179, and 1-180 of SEQ ID NO: 33, wherein said polypeptides 
specifically bind to an Flt4 receptor tyrosine kinase. A preferred Flt4 ligand 
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rather than five immunoglobulin-like loops in their extracellular domain and 
they possess a longer kinase insert than normally observed in this family. The 
expression of VEGF receptors occurs mainly in vascular endothelial cells, 
although some may be present on monocytes and melanoma cells. Only 
5 endothelial cells have been reported to proliferate in response to VEGF, and 
endothelial cells from different sources show different responses. Thus, the 
signals mediated through VEGFR-1 and VEGFR-2 appear to be cell type 
specific. 

The Flt4 receptor tyrosine kinase (VEGFR-3) is closely related 
10 in structure to"tfie^ro^ucts~of the"VEGFR-l"and VEGFR-2-genes— Despite 
this similarity, the mature form of FU4 differs from the VEGF receptors in 
that it is proteolytically cleaved in the extracellular domain into two disulfide- 
linked polypeptides. Pajusola et al, Cancer Res., 52:5738-5743 (1992). The 
£, 4,5 and 5.8 kb ^H^mRNAs encode polypeptides which differ in their C- 
15 termini due to the use of alternative 3' exons. The VEGFs do not show 
specific binding to Flt4 or induce its autophosphorylation. 

Expression of FU4 appears to be more restricted than expression 
of VEGFR-1 or VEGFR-2. The expression of Flt4 first becomes detectable by 
in situ hybridization in the angioblasts of head mesenchyme, the cardinal vein, 
20 and extraembryonically in the allantois of 8.5 day p.c. mouse embryos. In 
12.5 day p.c. embryos thc^itrr signal is observed in developing venous and 
presumptive lymphatic endothelia, but arterial endothelia appear negative. 
During later stages of development, FU4 mRNA becomes restricted to 
developing lymphatic vessels. Only the lymphatic endothelia and some high 
25 endothelial venules express Flt4 mRNA in adult human tissues and increased 
expression occurs in lymphatic sinuses in metastatic lymph nodes and in 
lymphangioma. These results support the theory of the venous origin of 
lymphatic vessels. 

Five endothelial cell specific receptor tyrosine kinases, Flt-1 
30 (VEGFR-1), KDR/Flk-1 (VEGFR-2), FU4, Tie and Tek/Tie-2 have so far 

been described, which possess the intrinsic tyrosine kinase activity essential for 
signal transduction. Targeted mutations inactivating Flt-1, Flk-1, Tie and Tek 
in mouse embryos have indicated their essential and specific roles in 
vasculogenesis and angiogenesis at the molecular level. VEGFR-1 and 
35 VEGFR-2 bind VEGF with high affinity (Kd 16 pM and.760 pM, respectively) 



is a dimeric glycoprotein of disulfide-linked 23 kDa subunits. Other reported 
effects of VEGF include the mobilization of intracellular calcium, the 
induction of plasminogen activator and plasminogen activator inhibitor- 1 
synthesis, stimulation of hexose transport in endothelial cells, and promotion 
5 of monocyte migration in vitro. Four VEGF isoforms, encoded by distinct 
mRNA splice variants, appear to be equally capable of stimulating mitogenesis 
in endothelial cells. However, each isoform has a different affinity for cell 
surface proteoglycans, which behave as low affinity receptors for VEGF. The 
121 and 165 amino acid isoforms of VEGF are secreted in a soluble form, 

10 whereas the isoforms of 189 and 206 amino acid residues remain cell surface 
associated and have a strong affinity for heparin. 

VEGF was originally purified from several sources on the basis 
of its mitogenic activity toward endothelial cells, and also by its ability to 
induce microvascular permeability, hence it is also called vascular permeability 

15 factor (VPF). VEGF produces signals through two receptor tyrosine kinases, 
VEGFR-1 (FLT-1) and VEGFR-2 (KDR/Flk-1), which are expressed 
specifically on endothelial cells. The VEGF-related placenta growth factor 
(P1GF) was recently shown to bind to VEGFR-1 with high affinity. PIGF was 
able to enhance the growth factor activity of VEGF, but it did not stimulate 

20 endothelial cells on its own. Naturally occurring VEGF/PIGF heterodimers 
were nearly as potent mitogens as VEGF homodimers for endothelial cells. 

The pattern of VEGF expression suggests its involvement in the 
development and maintenance of the normal vascular system and in tumor 
angiogenesis. During murine development, the entire 7.5 day post-coital (px.) 

25 . endoderm expresses VEGF and the ventricular neuroectoderm produces VEGF 
at the capillary ingrowth stage. Sec Breier, et al.. Development, 174:521-523 
(1992). On day two of quail development, the vascularized area of the yolk 
sac as well as the whole embryo show expression of VEGF. In addition, 
epithelial cells next to fenestrated endothelia in adult mice show persistent 

30 VEGF expression, suggesting a role in the maintenance of this specific 
endothelial phenotype and function. 

Two high affinity receptors for VEGF have been characterized. 
These are VEGFR-1 /Fhvl (fms-Iike tyrosine kinase-1) and VEGFR-2/Kd r/Flk- 
1 (kinase insert. domain containing receptor/fetal liver kinase-1). Those 

35 receptors are classified in the PDGF-receptor family, but they have seven 
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Key signals regulating ceil growth and differentiation are 
mediated by polypeptide growth factors and their transmembrane receptors, 
many of which are tyrosine kinases. Autophosphorylated peptides within the 
tyrosine kinase insert and carboxyl-terminal sequences of activated receptors 
are commonly recognized by kinase substrates involved in signal transduction 
for the readjustment of gene expression in responding cells. Several families 
of receptor tyrosine kinases have been characterized. Van der Geer, et aL, 
Ann. Rev. Cell Biol. , 70:251-337 (1994). The major growth factors and 
ieceptors_transducmg_an^ 

Fibroblast growth factors are also known to be involved in the 
regulation of angiogenesis. They have been shown to be mitogenic and 
chemotactic for cultured endothelial cells. Fibroblast growth factors also 
stimulate the production of proteases, such as coUagenases and plasminogen 
activators, and induce tube formation by endothelial cells. Saksela, et aL, 
15 Ann. Rev. Cell BioL, 4:93-126 (1988). There are two general classes of 

fibroblast growth factors, FGF-I and FGF-2, both of which lack conventional 
signal peptides. Both types have an affinity for heparin and FGF-2 is bound to 
heparin sulfate proteoglycans in the subendothelial extracellular matrix from 
which it may be released after injury. Heparin potentiates the stimulation of 
endothelial cell proliferation by angiogenic FGFs, both by protecting against 
denaturation and degradation and dimerizing the FGFs. Cultured endothelial 
cells express the FGF-1 receptor but no significant levels of other high-affinity 
fibroblast growth factor receptors. 

Among other Iigands for receptor tyrosine kinases, the platelet 
derived growth factor, PDGF-BB, has been shown to be weakly angiogenic in 
the chick chorioallantoic membrane. Risau, et aL. Growth Factors, 7:261-266 
(1992). Transforming growth factor a (TGFa) is an angiogenic factor 
secreted by several tumor ceil types and by macrophages. Hepatocyte growth 
factor (HGF), the ligand of the c-met proto-oncogene-encoded receptor, also is 
30 strongly angiogenic. 

Recent evidence shows that there are endothelial cell specific 
growth factors and receptors that may be primarily responsible for the 
stimulation of endothelial cell growth, differentiation and certain differentiated 
functions. The best studied of these is vascular endothelial growth factor 
(VEGF), ^member of the PDGF family. Vascular endothelial growth factor 
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BECEFTOR UGAND 
This is a continuation-in-part of United States Patent Application 
Serial Number 08/510,133, filed August 1, 1995^5^ 

FIELD OF THE INVENTION 

5 The present invention generally relates to the field of genetic 

engineering and more particularly to growth factors for endothelial cells and 
growth factor genes. 

BACKGROUND OF THE INVENTION 
Developmental growth, the remodelling and regeneration of 

10 adult tissues, as well as solid tumor growth, can only occur when accompanied 
by blood vessel formation. Angioblasts and hematopoietic precursor celts 
differentiate from the mesoderm and form the blood islands of the yolk sac and 
the primary vascular system of the embryo. The development of blood vessels 
from these early (in situ) differentiating endothelial cells is termed 

15 vascutogenesis. Major embryonic blood vessels are believed to arise via 
vasculogenesis, whereas the formation of the rest of the vascular tree is 
thought to occur as a result of vascular sprouting from pre-existing vessels, a 
process called angiogenesis, Risau, et aL, Devel. Biol. , 725:441-450 (1988). 

Endothelial cells give rise to several types of functionally and 

20 morphologically distinct vessels. When organs differentiate and begin to 

perform their specific functions, the phenotypic heterogeneity of endothelial 
cells increases. Upon angiogenic stimulation, endothelial cells may re-enter 
the cell cycle, migrate, withdraw from the cell cycle and subsequently 
differentiate again to form new vessels that are functionally adapted to their 

25 tissue environment. Endothelial cells undergoing angiogenesis degrade the 
underlying basement membrane and migrate, forming capillary sprouts that 
project into the perivascular stroma. Ausprunk, et aL 9 Microvasc. Rev., 
14:51-65 (1977). Angiogenesis during tissue development and regeneration 
depends on the tightly controlled processes of endothelial cell proliferation, 

30 migration, differentiation, and survival. Dysfunction of the endothelial cell 

regulatory system is a key feature of many diseases. Most significantly, tumor 
growth and metastasis have been shown to be angiogenesis dependent. 
Foikman, et at. /. Biol. Cltem.. 267:10931-10934 (1992). 
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ABSTRACT 

Provided arc ligands for the receptor tyrosine kinase, Flt4. Also 
provided are cDNAs and vectors encoding the Iigand, pharmaceutical 
compositions and diagnostic reagents. 



JOINT INVENTORS 



-EXPRESS MAIL" mailing label No. 

EG473137204US. 

Date of Deposit: January 1 2, 1 996 

I hereby certify that this paper (or fee) is being 

deposited with the United States Postal Service 

-EXPRESS MAIL POST OFFICE TO ADDRESSEE" 

service under 37 CFR $1 .10 on the date 

indicated above and is addressed to: Assistant 

Commissioner for Patents, Washington, D.C. 

20231 




David A. Gass 



APPLICATION FOR 
UNITED STATES LETTERS PATENT 



SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

Be it known that we, Kari Alitalo, a citizen of Finland, residing at 
Nyyrikintie 4 A, 02100 Espoo, Finland, and Vladimir Joukov, a citizen of Finland, 
residing at Topeliuksenkatu 32G8, 00290 Helsinki, Finland, have invented a 
new and useful "RECEPTOR UGAND", of which the following is a specificati n. 



7. Deposit Account and Refund Authorization 



The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or 
any additional fees which may be required during the pendency of this application under 
37 CFR 1.16 or 37 CFR 1.17 or under other applicable rules (except payment of issue fees), 
to Deposit Account No. 13-2855. A copy of this Transmittal is enclosed. 

Please refund any overpayment to Marshall, O 'Toole. Gerstein, Murray & Borun at the address 
below. 

Please direct all future communications to David A. Gass at the address below. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN. 
*~ MURRAY & BOR UN, 
6300 Sears Tower 
233_South.Wacker. Drive 

Chicago,-IIHnois_60606=6402 

(312) 474-6300 




David A. Gass 
Reg. No: 38.153 

January 12. 1996 
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5. 



Ring Fee Calculation (37 CFR 1.16) 
A. B Utility Application 



CLAIMS AS FILED - INCLUDIf 


4G PRELIMINARY AMENDMENT (IF ANY) 


•• • 


SMALL ENTITY 


OTHER THAN A SMALL 
ENTITY 




NO. FILED 


NO. EXTRA 


RATE 


FEE 


RATE 


FEE 


BASIC FEE 








S375.00 




$750.00 


TOTAL 


16-20 


= 0 


X 11 - 


9 


X 22 - 


* 


INDEP. 


3 -3 


= 0 


X 39 * 


* 


X 78 « 




O First Presentation of Multiple Dependant Claim 


+ 125 = 




♦ 2S0 = 




Filing Fee: 


$ 


OR 


4750.00 || 



6. □ Design Application ($1 50.00/S300.00) Filing Fee: 

C. □ Plant Application ($24 5. 00/$ 49 0.00) Filing Fee: 

D. Other Fees 

□ Recording Assignment [Fee - $40.00 per assignment) 

□ Petition fee for filing by other than all the inventors 
or person on behalf of the inventor where inventor refused 
to sign or cannot be reached IFee - $130.00] 

Q Other 

Total Fees Enclosed $ 750.00 

6. Method of Payment of Fees 

B Check in the amount of: $ 750.00 

O Charge Deposit Account No. 13-2855 in the amount of: $ 

A copy of this Transmittal is enclosed. 

O Not enclosed 



$ 
$ 



$ 

$ 
$ 
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3. 



Declaration or Oath 
□ Enclosed 



□ Executed by (check all applicable boxes) 

□ Inventor(s) 

□ Legal representative of inventor(s) 
(37 CFR 1.42 or 1.43) 

□ Joint inventor or person showing a proprietary interest on behalf of 
inventor who refused to sign or cannot be reached 

□ The petition required by 37 CFR 1 .47 and the statement required 
by 37 CFR 1 .47 are enclosed. See Item 5D below for fee. 

Not enclosed - the undersigned attorney or agent is authorized to file this 
application on behalf of the applicant(s). An executed declaration will follow. 



Additional Papers Enclosed 

□ Preliminary Amendment 

□ Information Disclosure Statement 

□ Declaration of Biological Deposit 

B Computer-readable copy of sequence listing containing nucleotide and/or amino 
acid sequence 

H Statement pursuant to 37 C.F.R. §1 .821 (f) 

□ Verified statement(s) claiming small entity status under 37 CFR 1 .9 and 1 .27 

□ Associate Power of Attorney 

□ Verified translation of a non-English patent application 
p An assignment of the invention 

□ Certified copy(ies) of application(s): 





APPLICATION NO. 


FILED 


| COUNTRY 



















from which priority under 35 USC 1 1 9 is claimed O is (are) attached. 

□ will follow. 

□ Other 
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gg. PA TENT APPL/CA TION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Docket No: 281 13/33072 

PATENT APPLICATION TRANSMITTAL 



Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing is the patent application of 
Inventor(s): Kari Alitalo and Vladim ir Joukov 
Title: "Receptor Ugand" 

1 . Type of Application 

This new application is for a 

H utility patent. 
□ design patent. 

2. Application Papers Enclosed 

1 Title Page 

49 Pages of Specification (excluding Claims. Abstract & Drawings) 

2 Pages of Claims 
1 Page of Abstract 

24 Sheets of Drawings (Figs. 1 to 1 8) 
O Formal 

/ ' B Informal 

CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that this Patent Application Transmittal and the documents referred to as enclosed 
therewith are being deposited with the United States Postal Service on January 12. 1996, in an 
envelope addressed to the Assistant Commissioner for Patents. Washington. D.C. 20231 utilizing the 
"Express Mail Post Office to Addressee" service of the United States Postal Service under Mailing Label 
No. EG473137204US. 



David A. Gass 



r 



\ 



PATENT APPLICATION SERIAL NO. 



[v U.S. D EPARTM E NT OF COMMERCE 

" I ' . . PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 



PTO-1556 
(5/87) 



PATENT 
28113.^3072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 

Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: Receptor Ligand 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



I hereby certify that this paper is being deposited 
with the United States Postal Service as first 
class mail, postage prepaid, in an envelope . 
addressed to: Assistant Commissioner for 
Patents, Washington, D.C. 20231, on this date: 



Dated: March 28. 1996 



David A. Gass 
Registration No. 38,153 
Attorney for Applicant(s) 



TRANSMITTAL OF EXECUTED DECLARATION 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attention: Application Branch 



Sir: 

Submitted herewith is an executed Declaration for filing in the above-identified 
application. No Notice to File Missing Parts has been received by the Applicants. 

Also enclosed is a check in the amount of $130.00 in payment of the fee for 
submission of the declaration. See 37 C.F.R. § 1.16(e). 

The Commissioner is hereby authorized to charge any deficiency in the amount 
enclosed or any additional fees which may be required under 37 CFR 1.16 or 1.17 to 
Deposit Account No. 13-2855. A copy of this request is enclosed. 

Please refund any overpayment to Marshall, O'Toole, Gerstein, Murray & 
Bo run at the address below. 



March 28, 1996 



By: 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 

MURRAY & BORUN 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 

(312) 474-6300 




David A. Gass 
Reg. No: 38,153 



PATENT 
28113/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 

Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: Receptor Ligand 
Group Art Unit: Not yet assigned 
-Examiner:— Not-yet-assigned 



I hereby certify that this paper is being deposited 
with the United States Postal Service as first 
class mail, postage prepaid, in an envelope 
addressed to: Assistant Commissioner for 
Patents, Washington, D.C. 20231, on this date: 

Dated: March 28. 1996 



David A. Gass 
Registration No. 38,153 
-AttorneyforAppiicant(s)- 



TRANSMITTAL OF EXECUTED DECLARATION 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attention: Application Branch 



Sir: 

Submitted herewith is an executed Declaration for filing in the above-identified 
application. No Notice to File Missing Parts has been received by the Applicants. 

Also enclosed is a check in the amount of $130.00 in payment of the fee for 
submission of the declaration. See 37 C.F.R. § 1.16(e). 

The Commissioner is hereby authorized to charge any deficiency in the amount 
enclosed or any additional fees which may be required under 37 CFR 1.16 or 1.17 to 
Deposit Account No. 13-2855. A copy of this request is enclosed. 

Please refund any overpayment to Marshall, O'Toole, Gerstein, Murray & 
Borun at the address below. 

Respectfully submitted, 

MARSHALL, O 'TOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois. 60606-6402 
. (312) 474-6300 



March 28, 1996 




David A. Gass 
Reg. No: 38,153 



Atty. Docket No: 28113/33072 



DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a below named inventor. I hereby declare that my residence, post office address and citizenship arc as stated below next 
to my name; I believe that I am an original, first and joint inventor of the subject matter which is claimed and for which a patent is 
soult on the invention entitled • RECEPTOR LIGAND," the specification of which was filed on January 12. 1996, as Application 
~ No og/585 895 I hereby state that I have reviewed and understand the contents of the above-identified specification, including 
Ae claims as amended by any amendments) referred to above. I acknowledge the duty to disclose to the Patent and Trademark 
Office all information known to me to be material to patentability as defined in 37 C.F.R. 51-56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19 of any foreign application(s) for patent or inventor's certificate 
or of any PCT International application(s) designating at least one country other than the United States, of America listed below and 
have Z identified below any foreign applications) for patent or inventor's certificate or any PCT international apphcaUon(s) 
SnalmgTleLt one country other fe. the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which priority is claimed: Priority Claimed 

a □ 

(Application Sen.l Number) (Country) "" T~ 



(D.y/Month/Vearl-ued) 



Yes No 



1 hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional application(s) listed below: 



(D»y/Moctfh/Year Filed) 



(Application Semi Number) ~~ 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application^) 
designating the United States of America listed below and, insofar as the subject matter of each of the claims of this application is 

oTscloL in the prior applications) in the manner provided by the first paragraph of 35 JJ.S.C §1 12 I «f»^ 
to disclose to the Office all information known to me to be material to patentability as defined m 37 C.F.R. §1.56 which occurred 
between the filing date of the prior applications) and the national or PCT international filing date of this application: 



fWSIfl 133 



HI A..g,. g f 1QO<i 



Prnriing 



(Application Serial Number) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



(Sums-Patented, Pending or Abandoned) 
(Status-Patented, Pending or Abandoned 1 ) 



(Application Serial Number) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 

POWER OF ATTORNEY: I hereby appoint as my attorneys, with full powers of substitution and revocation, to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith: 



Aivin D. Shu toanJ lg^U) 
Donald 1. Bro7rj£i2QD 
Owen J. Murray (22JJJX 
Allen H. CerrteuTgjIzla) 
Nate F. Scarpelfij22Jl20) -< 
Edward M. O Toole (22,477)" 
Michael F. Borun (25,447) 



Trevor B. Joike (15,542) 
Timothy 1. Vezeau (26.348) 
Cad E. Moore, Jr. (26.487) 
Richard H. Anderson (26,526) 
Patrick: D. Ertel (26,877) 
James P. ZeUer (28.491) 
William E. McCrac ken (30.195) 



Richard A. Schnurr (30,890) 
Anthony Nimmo (30,920) 
Chriitine A. Dudxik (31,245) 
Kevin P. Hon 01.839) 
Jeffrey S. Sharp (31.879) 
Donald J. Pochopien (32,167) 
Martin J. Hinch (32.237) 



JatncJ J. Napofi (32,361) 
Richard M. La Barge (32,254) 
JeflBy W. Smith (33,455) 
DougtaaaC. Hochatcticr (33.710) 
Cynthia L. Schaller (34.245) 
Robert M. Gentein (34,824) 
Davtd A. Gaaa 08.153) 



Send correspondence to: David A. Gass 

FIRM NAME PHONE NO. 



M « rth iH , JD Toole, Gcrstein, 
Murray A Borun ' 



3l2-*74-6300 



6300 Sears Tower 
233 South Wacker'Drive 



CITY & STATE 



Chicago, Illinois 



ZIP CODE 



Full Name of 1 Fim or Sole Inventor, . 
Kari AJitalo c " 



Citizenahip 

Finland 



Residence Addrexa - Street 

Nyyrikintie 4A 



Post Office Address - Street 

Same 



City (Zip) 
02100 Espoo 



City (Zip) 
Same 



Sute or Country 

FINLAND 



Sute or Country. 

Same 



See reverse for 



/fog** A /V, /33C 



Signature 



See reverse fir relevant rules & statutes 



~B See second page for additional inventor 



1] Second Joint Inventor, if *ny 
1 Vladimir Joukov 


Citizenship j 


Residence Address - Street 

Topeliuksenkatu 32G8 


Post Office Address - Street 

Same ( | 


CUy (Zip) , 
00290 Helsinki r /. A 


City (Zip) 

Same » 


I Stste or Country 
FINLAND 


Sute or Country 








UNITED STATE* DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. O.C. 20231 



APPLICATION NUMBER | 



RRST NAMED APPLICANT 



ATTY. OOCXET MOyTTTLE 



DAVID A SASS 

MARSHALL 0 5 TQCLF: ^vTIM M:. : R-r\AV BO RUM 
6300 SEARS TQW-ft 

233 SOUTH WACKER :&IV:C C-K-C 
CHICAGO IL 60606-6402 

DATE MAILED: 0 z- 7 i "Ji / S£ 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
FILING DATE GRANTED 

An Application Number and Filing Date have been assigned to this application. However, the items indicated 
below are missing. The required items and fees identified below must be timely submitted ALONG WITH 

THE PAYMENT OF A SURCHARGE for items 1 and 3-6 only of $ for large entities or 

$ uktjfeL for small entities who have filed a verified statement claiming such status. The surcharge is set forth in 
37 CFR 1.16(e). 

If all required items on this form are filed within the period set below, the total amount owed by applicant as a Q Targe 
entity, Q small entity (verified statement filed), is $ iSlzsZ. 



Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE 
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees 
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the 
extension fee under the provisions of 37 CFR 1. 136(a). 



1. □ The statutory basic riling fee is: □ missing □ insufficient. Applicant as a □ large entity □ small 

entity, must submit $ to complete the basic filing fee. 

2. □ Additional claim fees of $ as a □ large entity, □ small entity, including any 

required multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. 

3. £r~*fhe oath or declaration: 

QHs'missing. 

□ does not cover the newly submitted item3. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date is required. 
4 □ The oath or declaration does not identify the application to which it applies. An oath or declaration 
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
F iling Date, is required. 

6 □ The signatures) to the oath or declaration is/are: □ missing; □ by a person other than the inventor 
or a person qualified under 37 CFR 1.42, 1.43, or L47. A properly signed oath or declaration m 
compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

6. □ The signature of the following Joint inventors) is missing from the oath or declaration: 

• An oath or declaration listing the names of all inventors and signed by 

the omitted inventors), identifying this application by the above Application Number and Filing 
Date, is required. 

7. □ The application was filed in a language other than English. Applicant must file a verified English 

translation of the application and a fee of* u nder 37 CFR L1700. unless this fee has 

already been paid. 

8. □ A $ processing fee is required since your check was returned without payment 

(37CFRL21(m)). 

9. □ Your filing receipt was mailed in error because your check was returned without payment. 

10. □ The application does not comply with the Sequence Rules. See attached Notice to Comply with 
Sequence Rules 37 CFR 1.821-1.825. 

11. 0 Other. 

Direct the response to Box Missing Part and refer any questions to the Customer Service Center 
at (703) 308-1202. 



A copy of this notice MUST be returned with the response. 




in 
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PATENT 
28113/33072 



UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Alitalo et al. 



Serial. No: 08/585,895 
Filed: January 16, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



"EXPRESS MAIL" 
Mailing label No. EM1 1 8660766US 



Date of Deposit: 
May 24, 1996 

I hereby certify that this paper (or fee) 
is being deposited with the United 
States Postal Service "EXPRESS 
MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR §1.10 on the 
date indicated above and is addressed 
to the Assistant Commissioner for 
Patents, 

Washington, D.C., 20231, 



Mark Bonadonna 



Petition to Accord a Filing Date of January 12. 1996. 
Pursuant to 37 C.F.R. §§ 1.6. 1.10. 
and 1.53, and M.P.E.P. §506.02 

or, in the alternative. 

Petition to Suspend Rules Pursuant to 
35 U.S.C. §21 and 37 C.F.R. § 1.183 
to Accord Filing Date of January 12. 1996 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attn: Special Program Law Office 

Dear Sir: 

The Applicants request that the above-identified patent application, 
which has been accorded a filing date of January 16. 1996, be accorded an earlier 
filing date of January 12, 1996. The application was filed in accordance with 37 
C.F.R. §1.10 and 1.53(a) on January 12, 1996. 

If this request is denied, then the Applicants hereby petition to accord 
a filing date of January 12.M996, pursuant to 37 C.F.R. §§ 1.6, 1.10, and 1.53. 
and M.P.E.P. §506.02. In the alternative, the Applicants petition to suspend the 
rules pursuant to 35 UiS.C. §21 and 37 C.F.R. §1.183, to Accord Filing Date f 
January 12, 1996. 



I. Petition for Review of Refusal to Accord Filing Date Pursuant to 37 C.F.R. 
§§ 1.6, 1.10. 1.17(h) and 1.53. and M.P.E.P. §506.02 

A. Statement of Facts 

The above-identified patent application was filed in accordance with 
37 C.F.R. § 1.53(a) on Friday, January 12, 1996, using the "Express Mail- 
procedures set forth in 37 C.F.R. 51.10. Copies of the Applicants' transmittal 
letter, specification cover sheet, and express mail mailing receipt are submitted 
herewith as Exhibits 1 , 2, and 3, respectively. The transmittal letter and 
specification cover sheet contain certificates of mailing in accordance with 37 
C.F.R. §1.10, dated January 12, 1996. 

On May 15, 1996, the Patent and Trademark Office mailed a Notice 
to File Missing Parts of Application « Filing Date Granted. (Exhibit 4.) However, 
t he filin g date on the Notice was Tuesday, January 1 6, 19 96, instead of January _ 
12, 1996. 

B. Argument 

The Patent and Trademark Office has not identified any defects in the 
application or certificates of mailing dated Friday, January 12, 1996. Friday, 
January 12, 1996, was noi a Saturday, Sunday, or Federal holiday. 1 Accordingly, 
under the rules promulgated by the Commissioner, the above-identified application 
properly should be considered as having been filed on January 12, 1996. See 37 
C.F.R. §1.10 (a). Correction of the filing date to January 12, 1996, is respectfully 
requested. 

II. Conditional Petition to Suspend Rules to Accord a Filing Date of January 12. 
1996 

If the foregoing petition is denied on the grounds that the 
Commissioner declared January 12, 1996. to be a "Federal holiday" as that term is 
used in 37 C.F.R. §1.10, then the Applicants hereby petition the Commissioner t 
suspend the rules pursuant to 37 C.F.R. §1.183, and to accord the present 
application a filing date of January 12, 1996. This petition has been filed 
following a telephone interview between the undersigned attorney and Examiner 



1 As set forth in M.P.E.P. §710.05, the Federal holidays are New Year Day, 
Martin Luther King's Birthday, Washington's Birthday, Memorial Day, Independence 
Day, Labor Day, Columbus Day, Veteran's Day, Thanksgiving Day, Christmas Day, 
and Inauguration Day. 
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Nguyen concerning this matter on May 20, 1996, which interview the Applicants 
acknowledge with thanks. 

A. Statement of Facts 

The Applicants, through their attorneys at Marshall, O'Toole, Gerstein, 
Murray & Borun, prepared the above-identified application for filing on or before 
January 12,1 996, on the informed belief that a manuscript (authored by the 
Applicants and others) describing aspects of the invention would be published in 
The EMBO Journal, Volume 15, Number 2, on January 15, 1996 (Martin Luther 
King's Birthday, a Federal Holiday). The Application was filed on Friday, January 
12, 1996, using the "Express Mail" procedures set forth in 37 C.F.R. §1.10, as 
explained in detail in Section I above. (See Exhibits 1-3.) However, the application 
was accorded a filing date of January 1 6, 1996. (See Exhibit 4.) 

The Applicants intend to file at least one application directed to the 
subject matter of the present application in a foreign country, claiming the priority 
benefit of the present application under the Paris Convention. Most foreign 
countries are "absolute novelty" countries wherein a publication of an invention 
that is available to the public on January 15, 1996. will bar patent protection to 
the invention based on an application having a priority date of January 16.1 996. 

B. Argument 

The Applicants' reliance on the Express Mail procedures of 37 C.F.R. 
§1.10 for the present application, to obtain a filing date of January 12, 1996, was 
reasonable, because January 12, 1996, was not a Saturday, Sunday, or 
recognized Federal holiday. If January 1 2 was deemed a "Federal holiday" by the 
Commissioner, it was so deemed, without advance warning to the Applicants, due 
to an unscheduled and unforeseeable event — adverse weather conditions in the 
District of Columbia. An apparent purpose of deeming such days to be "Federal 
holidays" is to protect applicants' patent rights, by allowing for the timely filing of 
papers or fees on the next succeeding business day. See M.P.E.P. §510. 
However, the effect of denying the present Applicants a filing date of January 1 2, 
1996, on the grounds of an unscheduled, weather-related "Federal holiday" being 
declared, may be to destroy the present Applicants' valuable patent rights in 
foreign countries. The Applicants submit that the foregoing unforeseeable 
circumstances comprise an extraordinary situation, and that justice requires the 
suspension of rules to accord the present application a filing date of January 12, 

- 3 - 



1 996, to preserve the Applicants' foreign patent rights. The granting of such a 
filing date is not believed to contravene any requirements of the patent statutes. 
In fact, the granting of the- January 12, 1996, filing date is submitted to be in 
complete harmony with the purpose and intent of 35 U.S.C. §21 and 37 C.F.R. 
§§1.6 and 1.10. 



application be accorded a filing date of January 1 2, 1 996. The present petition is 
accompanied by a check for $130.00 in payment of the petition fee set forth in 37 
C.F.R. 51.17(h). The Commissioner is authorized to charge any necessary 
additional fees due in connection with this petition to deposit account No. 13- 
2855 A_copy_of_this_paper_is_enclosed. 



SUMMARY 



The Applicants respectfully request and petition that the present 
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Registration No. 38,153 
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6300 Sears Tower 
233 S. Wacker Drive 
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Telephone: (312)474-6300 
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PATENT 
28113/33072 



"THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Alitalo et al. 
Serial No: 08/585,895 



Filed: January 1 6, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



-EXPRESS MAIL" 
Mailing label No. EMI 18660766US 



Date of Deposit: 
May 24, 1996 

I hereby certify that this paper (or fee) 
is being deposited with the United 
States Postal Service "EXPRESS 
MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR §1.10 on the 
date indicated above and is addressed 
to the Assistant Commissioner for 
Patents, 

Washington, D.C., 20231. 
Mark Bonadonna 



Petition to Accord a Filing Date of January 12. 1996, 
Pursuant to 37 C.F.R. §§ 1.6, 1.10, 
and 1.53, and M.P.E.P. §506.02 

or, in the alternative. 

Petition to Suspend Rules Pursuant to 
35 U.S.C. §21 and 37 C.F.R. § 1.183 
to Accord Filing Date of January 12, 1996 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attn: Special Program Law Office 

Dear Sir: 

The Applicants request that the above-identified patent applicati n, 
which has been accorded a filing date of January 1 6, 1 996, be accorded an earlier 
filing date of January 1 2, .1 996. The application was filed in accordance with 37 
C.F.R. §1.10 and 1.53(a) on January 12, 1996. 

If this request is denied, then the Applicants hereby petition to accord 
a filing date of January 12, 1996, pursuant to 37 C.F.R. §§ 1-6, 1.10. and 1.53. 
and M.P.E.P. §506.02. In the alternative, the Applicants petition to suspend the 
rules pursuant to 35 U.S.C. §21 and 37 C.F.R. §1.183, to Accord Filing Date of 
January 12, 1996. 



I Petition for Review of Refusal to Accord Filing Date Pursuant to 37 C.F.R. 

§§ 1.6. 1.10. 1.17(h) and 1.53, and M.P.E.P. §506.02 

A. Statement of Facts 

The above-identified patent application was filed in accordance with 
37 C.F.R. §1. 53(a) on Friday. January 12, 1996, using the "Express Mail- 
procedures set forth in 37 C.F.R. §1.10. Copies of the Applicants' transmittal 
letter, specification cover sheet, and express mail mailing receipt are submitted 
herewith as Exhibits 1. 2, and 3, respectively. The transmittal letter and 
specification cover sheet contain certificates of mailing in accordance with 37 
C.F.R. 51.10, dated January 12 r 1996. 

On May 15, 1996, the Patent and Trademark Office mailed a Notic 
to File Missing Parts of Application - Filing Date Granted. (Exhibit 4.) However, 
the filing date on the Notice was Tuesday, January 16, 1996, instead of January 



i 



12, 1996. m 

B. Argument I j 
The Patent and Trademark Office has npj identified any defects in th 

application or certificates of mailing dated Friday, January 12, 1996. Friday, j _ 

January 1 2, 1 996, was noi a Saturday, Sunday, or Federal holiday. 1 Accordingly, J 
under the rules promulgated by the Commissioner, the above-identified application 

properly should be considered as having been filed on January 12, 1996. See 37 g 

C.F.R §1.10 (a). Correction of the filing date to January 12, 1996. is respectfully W 

requested. g 

II. Conditional Petition to Suspend Rules to Accord a Filing Date of January 12. . 

1996 |§ 

if *K e f 0 r S g 0 ; n g petition is denied on the grounds that the fe 
Commissioner declared January 1 2. 1 996, to be a "Federal holiday" as that term is 

used in 37 C.F.R. §1.10, then the Applicants hereby petition the Commission r to f g 

suspend the rules pursuant to 37 C.F.R. §1.183, and to accord the present £§) 

application a filing date of January 12, 1996. This petition has been filed j 

following a telephone interview between the undersigned attorney and Examiner J 



1 As set forth in M.P.E.P. §710.05, the Federal holidays are New Year Day, 
Martin Luther King's Birthday, Washington's Birthday, Memorial Day, Independence 
Day, Labor Day, Columbus Day, Veteran's Day. Thanksgiving Day. Christmas Day, 
and Inauguration Day. 
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Nguyen concerning this matter on May 20, 1996. which interview the Applicants 
acknowledge with thanks. 

A. Statement of Facts 

The Applicants, through their attorneys at Marshall, O'Toole, Gerstein, 
Murray & Borun, prepared the above-identified application for filing on or before 
January 12, 1996, on the informed belief that a manuscript (authored by the 
Applicants and others) describing aspects of the invention would be published in 
The EMBO Journal, Volume 15, Number 2, on January 15, 1996 (Martin Luther 
King's Birthday, a Federal Holiday). The Application was filed on Friday. January 
12, 1996. using the "Express Mail" procedures set forth in 37 C.F.R. §1.10, as 
explained in detail in Section I above. (See Exhibits 1-3.) However, the application 
was accorded a filing date of January 16, 1996. (See Exhibit 4.) 

The Applicants intend to file at least one application directed to the 
subject matter of the present application in a foreign country, claiming the priority 
benefit of the present application under the Paris Convention. Most foreign 
countries are "absolute novelty" countries wherein a publication of an invention 
that is available to the public on January 15, 1996, will bar patent protection to 
the invention based on an application having a priority date of January 16, 1996. 

B. Argument 

The Applicants' reliance on the Express Mail procedures of 37 C.F.R. 
§1.10 for the present application, to obtain a filing date of January 12, 1996, was 
reasonable, because January 12, 1996, was not a Saturday, Sunday, or 
recognized Federal holiday. If January 12 was deemed a "Federal holiday- by the 
Commissioner, it was so deemed, without advance warning to the Applicants, du 
to an unscheduled and unforeseeable event ~ adverse weather conditions in the 
District of Columbia. An apparent purpose of deeming such days to be "Federal 
holidays" is to protect applicants' patent rights, by allowing for the timely filing f 
papers or fees on the next succeeding business day. See M.P.E.P. §510. 
However, the effect of denying the present Applicants a filing date of January 12, 
1996, on the grounds of an unscheduled, weather-related "Federal holiday" being 
declared, may be to destroy the present Applicants' valuable patent rights in 
foreign countries. The Applicants submit that the foregoing unforeseeable 
circumstances comprise an extraordinary situation, and that justice requires the 
suspension of rules to accord the present application a filing date of January 12, 
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1 996, to preserve the Applicants' foreign patent rights. The granting of such a 
filing date is not believed to contravene any requirements of the patent statutes. 
In fact, the granting of the January 12, 1996, filing date is submitted to be in 
complete harmony with the purpose and intent of 35 U.S.C. §21 and 37 C.F.R. 
§§1.6 and 1.10. 



application be accorded a filing date of January 12, 1996. The present petition is 
accompanied by a check for $130.00 in payment of the petition fee set forth in 37 
C.F.R. §1. 17(h). The Commissioner is authorized to charge any necessary 
additional fees due in connection with this petition to deposit account No. 13- 
2855 A-Copy-Of_this_paperJsjencJosea\ t 



SUMMARY 



The Applicants respectfully request and petition that the present 
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Registration No. 38,153 
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233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312)474-6300 
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Exhibit 1 

PA TENT APPUCA TION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Docket No: 281 1 3/33072 

PATENT APPLICATION TRANSMITTAL 

Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing is the patent application of 
Inventor(s): Kari Alitalo and Vladimir Joukov 
Title: "Receptor Ligand" 

1 . Type of Application 

This new application is for a 

8 utility patent. 
□ design patent. 

2. Application Papers Enclosed 

1 Title Page 

49 Pages of Specification (excluding Claims, Abstract & Drawings) 

2 Pages of Claims 

1 Page of Abstract 
24 Sheets of Drawings (Figs. 1 to 18) 
□ Formal 



Informal 



f^ERTIFICATt nN UNDER 37 CFR 1.10 

I hereby certify that this Patent Application Transmittal and the *? umen * 
therewSh are being deposited with the United States Postal 

No. EG473137204US. 




'Mi 



David A. Gass 



Declaration or Oath 



□ Enclosed 

□ Executed by (check all applicable boxes) 

□ - Inventor(s) 

□ Legal representative of inventor(s) 
{37 CFR 1 .42 or 1 .43) 

□ Joint inventor or person showing a proprietary interest on behalf of 
inventor who refused to sign or cannot be reached 

O The petition required by 37 CFR 1 .47 and the statement required 
by 37 CFR 1 .47 are enclosed. See Item 5D below for fee. 

H Not enclosed - the undersigned attorney or agent is authorized to file this 
application on behalf of the applicant(s). An executed declaration will follow. 



Additional Papers Enclosed 

O Preliminary Amendment 

□ Information Disclosure Statement 

□ Declaration of Biological Deposit 

H Computer-readable copy of sequence listing containing nucleotide and/or amino 
acid sequence 

E9 Statement pursuant to 37 C.F.R. § 1 .821 (f) 

□ Verified statement(s) claiming small entity status under 37 CFR 1 .9 and 1 .27 

□ Associate Power of Attorney 

□ Verified translation of a non-English patent application 

□ An assignment of the invention 

□ Certified copy(tes) of application(s): 



COUNTRY 


APPLICATION NO. 


FILED II 





















from which priority under 35 USC 1 1 9 is claimed □ is(are) attached. 

□ will follow. 



D Other 



5. Filing Fee Calculation (37 CFR 1.16) 
A. H Utility AppBcation 



CLAIMS AS FILED - INCLUDING PRELIMINARY AMENDIS 


flENT (IF ANY) 






SMALL ENTITY 


OTHER THi 
EN 


XH A SMALL 
TTTY 




NO. FILED 


NO. EXTRA 


RATE 


FEE 


RATE 


FEE 


BASIC FEE 








S375.00 




$750.00 


TOTAL 


16-20 


- 0 


X 1 1 - 


• 1 


X 22 - 


$ 


INOEP. 


3 -3 


- 0 


X39 m 




X78 • 


$ 


O First Precente 


ttion of Multiple Dope 




+ 12S - 




+ 250 - 




Fling Fee: 


• 


OR 


$750.00 



'B. □ Design Application ($150.00/$ 300.00) Filing Fee: $ 

C. □ Plant Application ($245.00/$490.00) Filing Fee: $ 



D. Other Fees 

D Recording Assignment [Fee - $40.00 per assignment! $ . 

□ Petition fee for filing by other than all the inventors 

or person on behalf of the inventor where inventor refused 

to sign or cannot be reached [Fee - $130.00) $ . 



□ Other 



$ 



Total Fees Enclosed $750.00 

6. Method of Payment of Fees 

8 Check in the amount of: $ 75Q QQ 

□ Charge Deposit Account No. 1 3-2855 in the amount of: $ 

A copy of this Transmittal is enclosed. 

□ Not enclosed 
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7. 



Deposit Account and Refund Authorization 



The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or 
' any additional fees which may be required during the pendency of this application under 
37 CFR 1 .16 or 37 CFR 1 .17 or under other applicable rules (except payment of issue fees), 
to Deposit Account No. 13-2855. A copy of this Transmittal is enclosed. 

Please refund any overpayment to Marshall, O 'Toole, Gerstein, Murray & Borun at the address 
below. 

Please direct all future communications to David A. Gass at the address below. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN. 

MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 

ehicagoHllinois-60606-6402 1 

(312) 474-6300 

David A. Gass 
Reg. No: 38,153 

January 12, 1996 
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r ^"l84i. ^\J0INT INVENTORS Exhibit 2 

55j -EXPRESS MAIL- mailing label No, 

EG473137204US. 
Date of Deposit: January 1 2, 1 996 
I hereby certify that this paper (or fee) is being 
deposited with the United States Postal Service 
■EXPRESS MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR $1.10 on the date 
indicated above and is addressed to: Assistant 
Commissioner for Patents, Washington. D.C. 
20231 



David A. Gass 



APPLICATION FOR 
UNITED STATES LETTERS PATENT 



SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

Be it known that we. Kari Alitalo, a citizen of Finland, residing at 
NyyriWntie 4A, 02100 Espoo. Finland, and Vladimir Joukov. a citizen of Finland, 
residing at Topeliuksenkatu 32G8. 00290 Helsinki. Finland, have invented a 
new and useful "RECEPTOR UGAND". of which the following is a specification. 
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Exhibit 3 



OST OFFICE TO ADDRESSEE ^EXPRcSS MAJL 

RIGIN (POSTAL USE ONLY) 






fVi.:. 


tt*y oiOatK^ftrS*^ 

-0?>Wd'3 ^ «03ond 






1 Tkiwln ^j5>CS^-*3 
1: O AM : "X3spM. 




Weight 

1 . U y« 




Intl Alpha County Cocto 


NoMhwy 





E6M73137S0MUS 



SEE REVERSE SIDE FOR T 
SERVICE GUARANTEE AND L 
ON THE INSURANCE COVER 



Corporate Acd. No. 




Pidr* A^ncy AocL No. or 
Postal SfVto* Abet No..' - . 



FROM: (PtEASE PRINT) 

- ^• DATllP^ GA3S '*■ ' * 

MARSHALL, O'TOOLE, GERSTSZM, ! 

MURRAY & BOKOH 
6300 SEARS v ,., ; L . c .. iK - --- . 

a33 SOUTH WACKER DRIVE .c : 
CHICAGO, ILLINOIS. 60606-6402 
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for Patent 3 
Washington, D.C. 2023t 
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For Pickup or Tracking Call 1 -800-222-1811 
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Exhibit A 

UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.Q 20231 



FIRST NAMED APPUCAMT j ATTY. DOCKET NO/TTTUE 



03/535,895 01/16/96 ALITALO K 23113/33072 



MAY o n ,n„~ BJ 



0272/0515 

DAVID A GASS JWilV « 

MARSHALL O * TOOLE GERSTEIN MURRAY BORUN W/ " 2 0j99g 

6300 SEARS TOWER ~, . 

233 SOUTH W ACKER DRIVE <r_' r - "^^^ALViVrrirki ^ 

CHICAGO IL 606Q6-64Q£ cV <eted---- *-M UUL£ 

DATE MAILED: 05/15/96 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
FILING DATE GRANTED 

An Application Number and Filing Date have been assigned to this application. However, the items in dicated 
below are missing. The required items and fees identified below must be timely submitted ALONG WITH 

THE PAYMENT OF A SURCHARGE for items 1 and 3-6 only of $ for large entities or 

$ for small entities who have filed a verified statement claiming such status. The surcharge is set forth in 

37 CFR 1.16(e). 

If all required items on this form are filed within the period serbelow. the total amount owed by applicant as a Blar^e 
entity, O small entity (verified statement filed), is $ — 62!z£*L 



Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE 
FILING DATE of this application. WHICHEVER IS LATER, within which to file all required items and pay any fees 
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the 
extension fee under the provisions of 37 CFR 1.136(a). - 



1. -0 The statutory basic filing fee is: □ missing □ insufficient. Applicant as a □ large entity □ small 

entity, must submit $_ to complete the basic filing fee. 

2. □ Additional claim fees of $ as a O large entity, □ small entity, including any 

required multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. 

3. E^fiie oath or declaration: 

I&lsmissing. 

□ does not cover the newly submitted items. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and riling Date is required. 

4 O The oath or declaration does not identify the application to which it applies. An oath or declaration 

in compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

5 □ The signatures) to the oath or declaration is/are: □ missing; □ by a person other than the inventor 

or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in 
compliance with 37 CFR L63, identifying the application by the above Application Number and 
Filing Date, is required. 

6. Q The signature of the following joint inventors) is missing from the oath or declaration: 

• An oath or declaration listing the names of all inventors and signed by 

the omitted inventors), identifying this application by the above Application Number and Filing 
Date, is required. 

7. □ The application was filed in a language other than English. Applicant must file a verified English 

translation of the application and a fee «f* under 37 CFR L170O, unless this fee has 

already been paid. 

8 q A $ .processing fee is required since your check was returned without payment. 

(37 CFR l-21(m)). 

9. □ Your filing receipt was mailed in error because your check was returned without payment. 

10. □ The application does not comply with the Sequence Rules. See attached Notice to Comply with 
" Sequence Rules 37 CFR 1.821-1.825. 

11. □ Other. 

Direct the response to Box Missing Part and refer any questions to the Customer Service Center 
at (703) 308-1202. 

A copy of this notice MUST be returned with the response. 

ATT RNEY'S /APPLICANTS COPY 
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PATENT it /C 
28113/33072 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE f^Uf^QE^ 



Applicants: Alitalo et al. 
Serial No: 08/585,895 
Red: January 16, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



o 



"EXPRESS MAIL" R \(£ , 

Mailing label No.: EM1 18663762US 



Date of Deposit: 
June 25, 1996 



c . » 



I hereby certify that this paper (or" fee) • 
is being deposited with the Unitecll 
States Postal Service "EXPRESS 
MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR §1.10 on the 
date indicated above and is addressed 
to the Assistant Commissioner for 
Patents, 

Washington, D.C., 20231. 
Mark Bonadonna 



Petition to Expedite Handling of Earlier Filed Petition 
Pursuant to 37 C.F.R. §§ 1.181-183 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attn: Petitions Office 

Dear Sir: 

On May 24, 1996, the Applicants filed a petition (the "Filing Dat 
Petition") requesting that the above-identified patent application, which has been 
accorded a filing date of January 16,1 996, be accorded an earlier filing date of 
January 12, 1996. For the reasons set forth below, the Applicants request that 
the Filing Date Petition receive expedited handling. This request is accompanied by 
a check for $ 1 30 in payment of the petition fee. 



The Applicants request expedited handling for the purposes of 
international filings which will claim priority from the present application. 

A. Statement of Facts 

The Applicants, through their attorneys at Marshall, O'Toole, Gerstein, 
Murray & Borun, prepared the above-identified application for filing on or before 
January 1 2, 1 996, on the informed belief that a manuscript (authored by the 
Applicants and others) describing aspects of the invention wouid be published in 
The EMBO Journal, Volume 15, Number 2, on January 15, 1996 (Martin Luther 
King's Birthday, a Federal holiday). The Application was filed on Friday, January 
12, 1996, using the "Express Mail" procedures set forth in 37 C.F.R. §1.10. 
However, the application was accorded a filing date of the following Tuesday, 
January 16, 1996. On May 24, 1996, promptly after receiving a Notice to File 
~Missin^Pa7ts^ate^"Ma^T5rT996rtHe^ A^lic^ts~file^"th^Filifrg~Date~Pe^titiol1~ 
setting forth reasons and facts why the present application should be accorded a 
filing date of January 12, 1996. 

The Applicants intend to file at least one application directed to the 
subject matter of the present application in a foreign country, claiming the priority 
benefit of the present application under the Paris Convention. Most foreign 
countries are "absolute novelty" countries wherein a publication of an invention 
that is available to the public on January 1 5, 1 996, will bar patent protection t 
the invention based on an application having a priority date of January 16, 1996. 

The present application is a continuation-in-part of U.S. Patent 
Application Serial No. 08/510,133, filed August 1. 1995 . To obtain the priority 
benefit of both the parent application and the present application under the Paris 
Convention, the Applicants intend to file at least one foreign application on or 
before August 1. 1996 . 

B. Argument 

The Applicants request an expedited decision on the Filing Date 
Petition to permit the Applicants to make an informed and accurate foreign filing 
that claims priority from the above-identified application. Specifically, the 
Applicants request that the Patent Office render its decision on the Filing Date 
Petition substantially in advance of the August 1, 1996. 

First, the decision on the Filing Date Petition will impact the accuracy 
of the Applicants' foreign filings. It is important to identify priority documents in 
foreign filings with particularity, e.g., by serial number and filing date . A decision 



on the Filing Date P tition in advance of the August 1, 1996, Paris C nv nti n 
deadline will permit the Applicants to identify this priority application by its official 
filing date. 

Second, a decision on the Filing Date Petition, substantially in advance 
of the August 1, 1996, treaty deadline, will permit the Applicants to evaluate and 
properly claim the subject matter of their invention in foreign applications. As 
explained in the Filing Date petition, the effect of denying the present Applicants a 
filing date of January 12, 1996, may be to destroy the present Applicants' 
valuable patent rights in foreign countries. A decision on the Filing Date Petition 
substantially in advance of the August 1, 1996, deadline will permit the Applicants 
to properly evaluate the value of the present application as a priority document 
under the patent laws of "absolute novelty" countries. 

SUMMARY 

The Applicants respectfully request and petition that their earlier-filed 
petition (to accord the present application a filing date of January 12, 1996) be 
handled expeditiously, such that a decision is rendered substantially in advance of 
August'l, 1996. The present petition is accompanied by a check for $130.00 in 
payment of the petition fee set forth in 37 C.F.R. §1.1 7(h). The Commissioner is 
authorized to charge any necessary additional fees due in connection with this 
petition to deposit account No. 1 3-2855. A copy of this paper is enclosed. 

Respectfully submitted. 



Dated: c^S'Ot/A'C I ^K 

David A. Gass 
Registration No. 38,153 

MARSHALL, O'TOOLE. GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: <31 2) 474-6300 
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PATENT 
28113/33072 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Alitalo et al. 

Serial No: 08/585,895 



Filed: January 16, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



"EXPRESS MAIL" 
Mailing label No.: EM1 1 8663762US 



Date of Deposit: 
June 25, 1996 

I hereby certify that this paper (or fee) 
is being deposited with the United 
States Postal Service "EXPRESS 
MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR §1.10 on the 
date indicated above and is address d 
to the Assistant Commissioner for 
-Patents;- 



Washington, D.C., 20231. 

Mark Bonadonna 

Petition to Expedite Handling of Earlier Filed Petition 
Pursuant to 37 C.F.R. §§ 1.181-183 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attn: Petitions Office 

Dear Sir: 

On May 24. 1996, the Applicants filed a petition (the "Filing Dat 
Petition", requesting that the above-identified patent application, which has been 
accorded a filing date of January 16. 1996. be accorded an earlier filing date of 
January 12. 1996. For the reasons set forth below, the Applicants request that 
the F,ling Date Petition receive expedited handling. This request is accompanied by 
a check for s 1 30 in payment of the petition fee. 
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The Applicants r quest expedited handling for the purposes f 
international filings which will claim priority from the present application. 

A. Statement of Facts 

The Applicants, through their attorneys at Marshall, O'Toole, Gerstein, 
Murray & Borun, prepared the above-identified application for filing on or before 
January 12,1 996, on the informed belief that a manuscript (authored by the 
Applicants and others) describing aspects of the invention would be published in 
The EMBO Journal, Volume 15, Number 2, on January 15, 1996 (Martin Luther 
King's Birthday, a Federal holiday). The Application was filed on Friday, January 
12, 1996, using the "Express Mail" procedures set forth in 37 C.F.R. §1.10. 
However, the application was accorded a filing date of the following Tuesday, 
January 16, 1996. On May 24, 1996, promptly after receiving a Notice to File 
Missing Parts dated May 15, 1996, the Applicants filed the Filing Date Petition, 
setting forth reasons and facts why the present application should be accorded a 
filing date of January 12, 1996. 

The Applicants intend to file at least one application directed to the 
subject matter of the present application in a foreign country, claiming the priority 
benefit of the present application under the Paris Convention. Most foreign 
countries are "absolute novelty" countries wherein a publication of an invention 
that is available to the public on January 15, 1996, will bar patent protection to 
the invention based on an application having a priority date of January 16, 1996. 

The present application is a continuation-in-part of U.S. Patent 
Application Serial No. 08/510,133, filed August L 1995 . To obtain the priority 
benefit of both the parent application and the present application under the Paris 
Convention, the Applicants intend to file at least one foreign application on or 
before August 1. 1996. 

B. Argument 

The Applicants request an expedited decision on the Filing Date 
Petition to permit the Applicants to make an informed and accurate foreign filing 
that claims priority from the above-identified application. Specifically, the 
Applicants request that the Patent Office render its decision on the Filing Date 
Petition substantially in advance of the August 1, 1996. 

First, the decision on the Filing Date Petition will impact the accuracy 
of the Applicants' foreign filings. It is important to identify priority documents in 
foreign filings with particularity, e.g., by serial number and filing date . A decision 

- 2 - 



on the Filing Date Petition in advance of the August 1, 1996, Paris Convention 
deadline will permit the Applicants to identify this priority application by its official 
filing date. 

Second, a decision on the Filing Date Petition, substantially in advance 
of the August 1, 1996, treaty deadline, will permit the Applicants to evaluate and 
properly claim the subject matter of their invention in foreign applications. As 
explained in the Filing Date petition, the effect of denying the present Applicants a 
filing date of January 12, 1996, may be to destroy the present Applicants' 
valuable patent rights in foreign countries. A decision on the Filing Date Petiti n 
substantially in advance of the August 1, 1996, deadline will permit the Applicants 
to properly evaluate the value of the present application as a priority document 
under the patent laws of "absolute novelty" countries. 



SUMMARY 

The Applicants respectfully request and petition that their earlier-filed 
petition (to accord the present application a filing date of January 12, 1996) be 
handled.expeditiously, such that a decision is rendered substantially in advance of 
August 1, 1996. The present petition is accompanied by a check for $130.00 in 
payment of the petition fee set forth in 37 C.F.R. §1. 17(h). The Commissioner is 
authorized to charge any necessary additional fees due in connection with this 
petition to deposit account No. 13-2855. A copy of this paper is enclosed. 

Respectfully submitted, 



D3tsd : ?TJ>yf ^Sh^y^M^ 

David A. Gass 
Registration No. 38,153 

MARSHALL, O'TOOLE, GERSTEIN. 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312)474-6300 
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PATENT 
28113/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Alitalo et al. 
Serial No: 08/585,895 



Filed: January 16, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



"EXPRESS MAIL" 
Mailing label No.: EM118663762US 



Date of Deposit: 
June 25, 1996 

I hereby certify that this paper {or fee) 
is being deposited with the United 
States Postal Service "EXPRESS 
MAIL POST OFFICE TO ADDRESSEE" 
service under 37 CFR §1.10 on the 
date indicated above and is addressed 
to the Assistant Commissioner for 
Patents, 

Washington, D.C., 20231. 
Mark Bonadonna 



Petition to Expedite Handling of Earlier Filed Petition 
Pursuant to 37 C.F.R. §§ 1.181-183 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Attn: Petitions Office 



,'UL I V 1996 



Dear Sir: 

On May 24, 1996, the Applicants filed a petition (the "Filing Date 
Petition") requesting that the above-identified patent application, which has been 
accorded a filing date of January 16, 1996, be accorded an earlier filing date of 
January 12. 1996. For the reasons set forth below, the Applicants request that 
the Filing Date Petition receive expedited handling. This request is accompanied by 
a check for $130 in payment of the petition fee. 
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The Applicants request expedited handling for the purp ses of 
international filings which will claim priority from the present application. 

A. Statement of Facts 

The Applicants, through their attorneys at Marshall, O'Toole, Gerstein, 
Murray & Borun, prepared the above-identified application for filing on or before 
January 12, 1996, on the informed belief that a manuscript (authored by the 
Applicants and others) describing aspects of the invention would be published in 
The EMBO Journal, Volume 15, Number 2, on January 15, 1996 (Martin Luther 
King's Birthday, a Federal holiday). The Application was filed on Friday, January 
12, 1996, using the "Express Mail" procedures set forth in 37 C.F.R. §1.10. 
However, the application was accorded a filing date of the following Tuesday, 
January 16. 1996. On May 24, 1996, promptly after receiving a Notice to File 
Missing Parts dated May 15, 1996, the Applicants filed the Filing Date Petition, 
setting forth reasons and facts why the present application should be accorded a 
filing date of January 1 2, 1 996. 

The-Applicants-intend-to-file-3t-least-one-applicationdirected_to_the 

subject matter of the present application in a foreign country, claiming the priority 
benefit of the present application under the Paris Convention. Most foreign 
countries are "absolute novelty" countries wherein a publication of an invention 
that is available to the public on January 15, 1996, will bar patent protection to 
the invention based on an application having a priority date of January 16, 1996. 

The present application is a continuation-in-part of U.S. Patent 
Application Serial No. 08/510,133, filed August 1, 1995. To obtain the priority 
benefit of both the parent application and the present application under the Paris 
Convention, the Applicants intend to file at least one foreign application on or 
before August 1. 1996. 

B. Argument 

The Applicants request an expedited decision on the Filing Date 
Petition to permit the Applicants to make an informed and accurate foreign filing 
that claims priority from the above-identified application. Specifically, the 
Applicants request that the Patent Office render its decision on the Filing Date 
Petition substantially in advance of the August 1, 1996. 

First, the decision on the Filing Date Petition will impact the accuracy 
of the Applicants' foreign filings. It is important to identify priority documents in 
foreign filings with particularity, e.g., by serial number and filing date. A decision 
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on the Filing Date Petition in advance of the August 1. 1996, Paris Convention 
deadline will permit the Applicants to identify this priority application by its officiai 
filing date. 

Second, a decision on the Filing Date Petition, substantially in advance 
of the August 1, 1996, treaty deadline, will permit the Applicants to evaluate and 
property claim the subject matter of their invention in foreign applications. As 
explained in the Filing Date petition, the effect of denying the present Applicants a 
filing date of January 1 2, 1 996, may be to destroy the present Applicants' 
valuable patent rights in foreign countries. A decision on the Filing Date Petition 
substantially in advance of the August 1, 1996, deadline will permit the Applicants 
to properly evaluate the value of the present application as a priority document 
under the patent laws of "absolute novelty" countries. 

SUMMARY 

The Applicants respectfully request and petition that their earlier-filed 
petition (to accord the present application a filing date of January 12, 1996) be 
handled expeditiously, such that a decision is rendered substantially in advance of 
August 1, 1996. The present petition is accompanied by a check for $130.00 in 
payment of the petition fee set forth in 37 C.F.R. § 1.17(h). The Commissioner is 
authorized to charge any necessary additional fees due in connection with this 
petition to deposit account No. 1 3-2855. A copy of this paper is enclosed. 

Respectfully submitted, 

Dated: ^5~J~^ \ C ,% ^^^^P 

David A. Gass 
Registration No, 38,153 

MARSHALL, OTOOLE, GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312) 474-6300 
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DECISION GRANTING PETITION 



David A. Gass 

Marshall, O'Toole, Gerstem, r^n\/a*JUi r~r> 

Murray & Boron COPY MA LED 

6300 Sears Tower iw-fc-i-r 

233 South Wacker Drive 0 

Chicago, Illinois 60606-6402 JUL C J? 1996 

OFHChUhrclinUNS 

In re implication of 
Alitalo et al. 
Application No. 08/585,895 
Filed: January 12, 1996 
Attorney Docket No. 28113/33072 

This is a decision on the petition filed 24, 1996 ™*<*e 
Social by the petition filed by. "Express Mail " ™ W*" 96 

0 f the Julv 25, 1996 petition sent July 17, 1996, by 
facsimile tlaSlssion in response to a telephone cotnrounication 
^ ?i^Heitbrink, of the Office of Petitions) , requesting that 
the above-identified application be accorded a filing date of 
January 12, 1996. 

The application, which is a continuation-in-part application 
Sder^ CFR 1.53, was deposited in Express Mail service on 
^nuary 12, 1996, which was a Friday. The Express Mail label 
nu^taer^as placed on the papers. However, Federal and District of 
CoSirgovernment offices, including the Patent and todetnark 
Office (Office), were officially closed for the entire day on 
January 12, 1996, as a result of adverse weather conditions. 
^Sa^T such conditions , the Office considers that day -as a 
"federal holiday within the District of Columbia" under 35 U.S. C. 
21 See 1183 OG 60 and notice entitled "Filing Of Papers During 
Unscheduled Closings Of The Patent and Trademark Mfxce , 
originally published at 1097 OG 53, reprinted at 1158 OG 8 
(copies enclosed) . 

In accordance with Office procedure, the pres ^ application was 
accorded a filing date of Tuesday, January 16, 1996, the next 
business day following the date of deposit in Express Mail 
service. The fact that no papers are received or stamped on 
Saturdays, Sundays or Federal holidays within the District of 
Columbia and the handling of Express Mail in such cases is 
clearly set out in 37 CFR 1 . 6 (a) and 1 . 10 (a) . 

Of course, "in an extraordinary situation, where justice 
requires" the Commissioner may waive or suspend the rules ana 
acdord this application a January 12, 1996 filing date pursuant 
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to 37 CFR 1.183. In this case, petitioners request waiver of the 
rules under 37 CFR 1.183 based on the need to protect applicants' 
patent rights in foreign countries. 

Under the circumstances of this particular case, it is deemed 
appropriate to waive the rules pursuant to 37 CFR 1 183 in order 
to accord the ap plication a filing date of January 12, 19 96 . 



The petition under 37 CFR 1.183 is granted. 

Receipt is acknowledged of the combined declaration and power of 
attorney filed April 1, 1996. 

The application is being returned to Ar^lication Processing 
Division for further processing with a filing date of January 12 , 
1996. 

Any inquiries related to this decision should be directed to Tim 
Heitbrink at (703) 308-6713, or if not available, to the 
undersigned at (703) 305-9282. 





F r Gonzales 
,Jenior Legal Advisor 
Special Program Law Office 
Office of the Deputy Assistant Commissioner 
for Patent Policy and Projects 

twh 
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PATENT 
28113/33072 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this paper is 
being deposited with the United 
States Postal Service with sufficient 
postage as first class mail in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C., 20231 on this 
date: 



Applicants: Alitalo et al 
Serial No: 08/585,895, 
Filed: January 12, 1 
Title: RECEPTOR LIGAl 




Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



Date: Aj^* 



David A. Gass 
Registration No. 38,153 
Attorney for Applicants 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Dear Sir: 

The Applicants respectfully request entry of this Preliminary 
Amendment prior to examination of the above-identified application on the merits 
by the Patent and Trademark Office. 



AMENDMENTS 

In the Specification: 

At page 1, line 3, after "August 1, 1995.", please insert - This 
application is also a continuation-in-part of U.S. Patent Application Serial No. 
08/340,011, filed November 14. 1994.- 



REMARKS 

The specification has been amended herein to claim priority from an 
earlier-filed U.S. application. This amendment is accompanied by a supplemental 
inventors' declaration which acknowledges this priority claim. 



Respectfully submitted. 




David A. Gass 
Registration No. 38,153 



MARSHALL. O'TOOLE. GERSTEIN. 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago. Illinois 60606 
Telephone: (312)474-6300 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: Alitalo, Kari 
and Joukov, Vladimir 
Serial No.: 08/585,895 

Filed: Jauary 12, 1996 
For "Receptor Ligand" 
Group Art Unit: 1806 

Examiner To be determined 



I hereby certify that this paper and 
the documents referred to as enclosed 
herewith are being deposited with the 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, DC 20231, on this date: 

October 14, 1996 

David A. Gass 
Reg. No.: 38,153 
Attorney for Applicants 



INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. SS 1.56. 1.97. AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin ' ' 

The Applicants request that the documents listed on the attached Form PTO- 
1449 be made of official record in the above-identified application. A copy of each listed 
document is enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission that 
a search has been made, that other relevant art does not exist, or that any of the information 
disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. § 1.97(b). However, please charge any necessary 
fees due in connection with this Information Disclosure Statement to Deposit Account N . 
13-2855. A copy of this paper is enclosed herewith. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 



October 14, 1996 By:_ 



David A. Gass 

Registrar ion No. : 38,153 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 

(312) 474-6300 
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and Joukov, Vladimir 
Serial No.: 08/585,895 

Filed: Jauary 12, 1996 
For: "Receptor Ligand" 
Group Art Unit: 1806 

Examiner: To be determined 



I hereby certify that this paper and 
the documents referred to as enclosed 
herewith are being deposited with the 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, DC 20231, on this date: 

October 14, 1996 



David A. Gass 
Reg. No.: 38,153 
Attorney for Applicants 



INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. S$ 1.56. 1.97. AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin 

The Applicants request that the documents listed on the attached Form PTO- 
1449 be made of official record in the above-identified application. A copy of each listed 
document is enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission that 
a search has been made, that other relevant art does not exist, or that any of the information 
disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. § 1.97(b). However, please charge any necessary 
fees due in connection with this Information Disclosure Statement to Deposit Account N . 
13-2855. A copy of this paper is enclosed herewith. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 



October 14, 1996 By: ^^^^^^^//^ 

David A. Gass 
Registration No.: 38,153 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 
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6300 SEARS TOWEft 
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1 1/25/96 

This b a communfcattoo from the examiner hi charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OFFICE ACTION SUMMARY 

□ Responsive to communication^) filed on ■ ; — 

□ This action Is FINAL. 

S^ptotion to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

a ciaimts) /- ^ : ^ ing * app,lcation - 

Of the above, daim(s) : *™ withdrawn fr0m consideration. 

_ is/are aflowed. 

□ Claim(s) 

_ . , . . is/are rejected. 

□ Ctaim(s) ■ 

,-. , , . is/are objected to. 

□ Claim(s) — . 

0 Claims (_Z — - are sub i ect to restriction or e,ection requirement 

Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review. PTO-948. 

□ The drawing(s) filed on ' . ob i ected to b * * e Examiner - 

□ The proposed drawing correction, fded on « □ W roved ° ^proved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. § 119 

□ Acknowledgement Is made of a daim for foreign priority under 35 U.S.C. § 119(aHd>- 
DAB □Some - □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . * 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

•Certified copies not received: - : * 

□ Acknowledgement is made of a daim for domestic priority under 35 U.S.C. § 119(e). 
Attachments) 

□ Notice of Reference Cited. PTO-892 

□ Information Disdosure Statement^). PTO-1449. Paper No(s) . 

□ Interview Summary. PTO-4 13 

□ Notice of Draftsperson's Patent Drawing Review. PTO-948 

□ Notice of Informal Patent Application. PTO-152 

- SEE OFFICE ACTION ON THE FOLLOWING PAGES - 
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DETAILED ACTION 

—Election/Restriction 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 
L Claims 1, 2, 8-10, 12, and 16, drawn to a ligand for the Flt4 receptor and 

- compositions comprising the same, classified in class 530, subclass 399. 
II. Claims 3-7, 1 1 , and 1 3 , drawn to nucleic acids encoding a ligand for the Flt4 

receptor and vectors and host cells comprising the same, classified in class 536, 
subclass 23.51. 

m. Claims 14-15, drawn to an antibody specifically reactive to a ligand for the Flt4 
receptor, classified in class 530, subclass 387.1. 

2. The inventions are distinct, each from the other because of the following reasons: 

3. The protein of Group I is a patentabiy distinct chemical species from the nucleic acids of 
Group II, although related as the nucleic acids encode the protein. The protein can be made 
without recourse to the nucleic acids by the materially distinct process of biochemical 
purification from tissue or serum, and the nucleic acids have separate utility as probes for 
screening expression libraries. 

4. The protein of Group I is a patentabiy distinct chemical species from the antibody of 
Group HI, although related as the antibody can bind the protein. The antibody can cross-react 
with other proteins, and other antibodies can cross-react with the protein. The protein can be 
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made without recourse to the antibody by the materially distinct process of biochemical 
purification from tissue or serum, and the protein has separate utility as a therapeutic agent. 

5. The antibodies of Group HI are patentably distinct from the nucleic acids of Group II, 
although related as the antibodies may be raised against proteins encoded by the nucleic acids. 
The inventions have distinct chemical compositions and distinct functions. The nucleic acids are 
not required to make the antibodies, which may be raised against proteins made without 
recombinant expression. The nucleic acids have separate utility as probes, for example. 

6. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

7. A telephone call was made to David Gass on 14 November 1996 to request an oral 
election to the above restriction requirement, but did not result in an election being made. 

Applicant is advised that the response to this requirement to be complete must include an 
election of the invention to be examined even though the requirement be traversed (37 
CFR 1.143). 

8. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the currently 
named inventors is no longer an inventor of at least one claim remaining in the application. Any 
amendment of inventorship must be accompanied by a diligently-filed petition under 37 

CFR 1 .48(b) and by the fee required under 37 CFR 1 . 1 7(h). 
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Conclusion 

9. Any inquiry concerning this communication from the examiner should be directed to 
Brian-Lathroprwhose-phone number-is (-703)-305-5679— The examiner-can-normally-be reached-- 
Monday through Friday from 8:30 AM to 5:00 PM. 

The examiner will attempt to respond to voice messages within 24 hours. Alternately, the 
examiner's supervisor, Vasu Jagannathan, can be reached at (703) 306-2777. The FAX number 
for Art Unit 1801 is (703) 305-7401. 

An inquiry of a general nature relating to the status of this application should be directed 
to the Group 1800 receptionist whose telephone number is (703) 308-0196. 

Brian K. Lathrop, Ph.D. 
Art Unit 1801 
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Serial No: 08/585,895 
Filed: January 12, 1996 
Title: RECEPTOR LIGAND 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service with sufficient 
postage as first class mail in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C., 20231 on this 
date: 

Date: A\sw / l2jfl3J> 



David A. Gass 
Registration No. 38,153 
Attorney for Applicants 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Dear Sir: 

The Applicants respectfully request entry of this Preliminary 
Amendment prior to examination of the above-identified application on the merits 
by the Patent and Trademark Office. 



& 

fre.} 



AMENDMENTS 

In the Specification : 

At page 1 , line 3. after/" August 1 , 1 995.", pjga_seJosect/~Thia 



application is also a contini^'on*iriJpartof i U.S. Patent Application Serial No. 



7J8/34U,UTTTfiledi Novembe?T4rl 994.- 



REMARKS 

The specification has been amended herein to claim priority from an 
earlier-filed U.S. application. This amendment is accompanied by a supplemental 
inventors' declaration which acknowledges this priority claim. 



Respectfully submitted. 



David A. Gass 
Registration No. 38,153 



MARSHALL, O'TOOLE, GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312) 474-6300 



Dated: 
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*l-*w^&/ PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): 

Alitalo et al. 

Serial No: 08/585,895 

Filed: January 12. 1996 



Title: Receptor Ligand 

Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



TRANSMITTAL LETTER 



Assistant Commissioner for Patents 
Washington. D.C. 20231 



Sir. 

Transmitted herewith are a Preliminary Amendment and an executed Inventors' Declaration for 
the above application. 



CERTIFICATE OF MAILING I37 CFR 1 .8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being deposited 
with the United States Postal Service as first class mail, postage prepaid, on August 12. 1996, in an 
envelope addressed to the Assistant Commissioner for Patents. Washington. O.C. 20231. 



David A. Gass 



Small Entity Status 



□ 



□ 



Verified statement(s) cjaiming small entity status is(are) attached. 
Small entity status has been established and is still effective. 



B Has not been established. 

Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or any 
additional fees which may be required during the pendency of this application under 37 CFR 
1.16 or 1.17 to Deposit Account No. 13-2855. A copy of this Transmittal is enclosed. 

Please refund any overpayment to Marshall. OToo!e. Gerstein, Murray & Borun at the address 
below. 



.RespectfuMy_submitted, 



MARSHALL, O'TOOLE. GERSTEIN, 

MURRAY & BORUN 

6300 Sears Tower 

233 South Wacker Drive . . 

Chicago. Illinois 60606-6402 

(312) 474-6300 





David A. Gass 
Reg. No: 38.153 



PATENT 

»-*"** 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): 

Alitalo et al. 

Serial No: 08/585,895 

Filed: January 12. 1996 



Title: Receptor Ligand 

Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



TRANSMITTAL LETTER 



Assistant Commissioner for Patents 
Washington. D.C. 20231 



Sir: 

Transmitted herewith are a Preliminary Amendment and an executed Inventors' Declaration for 
the above application. 



CERTIFICATE OF MAILING (37 CFR 1 .8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being deposited 
with the United States Postal Service as first class mail, postage prepaid, on August 1 2, 1 996, in an 
envelope addressed to the Assistant Commissioner for Patents. Washington, D.C. 20231 . . . 




David A. Gass 



1. 



Small Entity Status 



□ Verified statement(s) claiming small entity status is(are) attached. 

□ Small entity status has been established and is still effective. 
B Has not been established. 



2. Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or any 
additional fees which may be required during the pendency of this application under 37 CFR 
1 .1 6 or 1 .17 to Deposit Account No. 13-2855. A copy of this Transmittal is enclosed. 

Please refund any overpayment to Marshall, O Toole. Gerstein, Murray & Borun at the address 
below. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
<312) 474-6300 



Date 



By: 



David A. Gass 
Reg. No: 38,153 
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Atty. Docket No: 28113/33072 
S FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a be^wnajSrijttvp^f, I hereby declare that my residence, post office address and citizenship are as stated below next 
to my name- I bcLjSfettnitd i^^original, first and joint inventor of the subject matter which is claimed and for which a patent is 
sought on the mvenn^SfiSeVRECEPTOR LIGAND," the specification of which was filed as Application Serial No. 08/585,895. 
I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended 
by an amendment attached hereto. I acknowledge the duty to disclose to the Patent and Trademark Office all information known to 
me to be material to patentability as defined in 37 C.F.R. §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C- 51 19 of any foreign appUcation(s) for patent or inventor's certificate 
or of any PCT international apphcation(s) designating at least one country other than the United States of America listed below and 
have also identified below any foreign application^) for patent or inventor's certificate or any PCT mtertuUional applications) 
designating at least one country other than the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which priority is claimed: 

Priority Claimed 

□ B 



aSQfiai Finland n Frhniary 1W 

(Application Send Number) (Country) (TJay/Month/Yeer Fued) 



[ hereby claim the benefit under 35 U.S.C. §1 19(c) of any United States provisional applications) listed below: 



(AppliciioaScrUl Number) (Day/Month/ Year Fued) 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application^) 
designating the United States of America listed below and, insofar as the subject matter of each of the claims of this application is 
not disclosed in the prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §1 12. I acknowledge the duty 
to disclose to the Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56 which occurred 
between the filing date'of the prior applicatioo(s) and the national or PCT international filing date of this application: 



nsn4n.ni i 



Id M. W mW 10Q4 



PrnHing 



(Application Serial Number) 



(Day/Morth/Year Filed) 



(Status- Patented, Pending or Abandoned) 



Bending 



(Application Serial Number) 



(Day/Month/Year Filed) 



(Status- Patented, Pending or Abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



POWER OF ATTORNEY: I hereby appoint as my attorneys, with full 
this application and transact all business in the Patent and Trademark Office 



of substitution and revocation, to prosecute 
therewith: 



AJvin D. Shulman (19.412) 
Donald J. Brott (19,490) 
Owen J. Murray (22.111) 
Allen H. Oeratein (22,218) 
Nate F. SearpeUi (22,320) 
Edward M. O Toole (22.477) 
Michael F. Borun (23.447) 



Trevor B. Joike (25,542) 
Timothy I. Vezeau (26,348) 
Carf B. Moore, Jr. (26.487) 
Richard H. Anderaon (26.526) 
Patrick D. Ertd (26.877) 
Jamee P. Zcuer (28,491) 
William E. McCracken 00.195) 



Richard A. Schnurr (30,890) 
Anthony Nimmo (30.920) 
Christine A. Dudiit (3 1 ,245) 
Kevin D. Hogg (31,839) 
Jeffrey S. Sharp (31.879) 
Donald J. Pochopien (32.167) 
Martin J. Hindi 02,237) 



Send correspondence to: David A. Gass 
FIRM NAME PHONE NO. 



CITY A STATE 



JameaJ. NapoG (32,361) 
Richard M. La Barge (32,254) 
Jefi&y W. Smith (33,455) 
Douglas* C. HochrteUer (33.710) 
Cynthia L. Schauer (34,245) 
Robert M. Oeratein (34.824) 
David A. Oass (38.153) 



ZIP CODE 



6300 Sears Tower 



Full Name of Fim or Sole Inventor 
Kari Alitalo 


Citizenship 

Finland 


Residence Address - Street 

Nyyrikintie 4A 


Post Office Address - Street 

Same 


City (Zip) 

02100 Espoo. 


City (Zip) 
Same 


Sute or Country — — 

FINLAND +xX 


State or Country ■ 

Same / . 1 


Av< L l*H 

B See^second Aage for additional inventor 


Stgtuturo CJ^olfcA 

See reverse for relevant rules dc statutes 



V 



Second Joint Inventor, if .any 

Vladimir Joukov 



Chi 
Russia 



Residence Address - Street 

Topeiiuksenkafai 32G8 



Post 
Same 



Office Address - Street ' 



City (Zip) 
00290 jjejginkt^ 



City (Zip) 



State or Country^ 
FINLAND ^i/ 



State or Country 

Same 



I/, Jetton/' 



Signature 



69652 U.S. 



■■Ml 

12/23/96 



-j^9 

MS-*' 
Mi 

PATENT 
28113/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 

Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: "Receptor Ligand" 
Group Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper and the 
documents referred to as enclosed 
herewith are being deposited with th 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents. Washington, 
DC 20231, on this date: 

Date: 

David A. Gass 
Reg. No.: 38,153 
Attorney for Applicant 



SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

PURSUANT TO 37 C.F.R. §§ 1.56, 1.97. AND 1.98 ^OCVi 

J *Ntn { 

Assistant Commissioner for Patents p ^ v fggy 

Washington, D.C. 20231 ^0(jft ^ 

Sir: 

The Applicants request that the documents listed on the attached 
Form PTO-1449 be made of official record in the above-identified applicati n. A 
copy of the listed documents are enclosed herewith. 

This Information Disclosure Statement is not intended to be an 
admission that a search has been made, that other relevant art does not exist, 
or that any of the information disclosed herein constitutes prior art under 35 
U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt 
of a first Office action on the merits, and consequently should be considered by 



the Patent Office without payment of a fee. See 37 C.F.R. § 1.97(b). However, 
please charge any necessary fees due in connection with this Information 
Disclosure Statement to Deposit Account No. 13-2855. A copy of this paper is 
enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 

Date:-^c5^ r i9? - ~ Bv4 — -^^<*^&M&* 

David A. Gass 

Registration No.: 38,153 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 

(312)474-6300 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT 
28113/33072 



In the Application of: 
Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: "Receptor Ligand" 
Group Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper and th 
documents referred to as enclosed 
herewith are being deposited with th 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, Washington, 
DC 20231, on this date: 



David A. Gass 
Reg. No.: 38,153 
Attorney for Applicant 



J **tOi 997 ' 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT GROUp 7pn „ 
PURSUANT TO 37 C.F.R. §§ 1.56, 1.97, AND 1.98 ' a V0 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The Applicants request that the documents listed on the attached 
Form PTO-1449 be made of official record in the above-identified application. A 
copy of the listed documents are enclosed herewith. 

This Information Disclosure Statement is not intended to be an 
admission that a search has been made, that other relevant art does not exist, 
or that any of the information disclosed herein constitutes prior art under 35 

U.S.C. 5102 or §103. 

This Information Disclosure Statement is submitted before receipt 
of a first Office action on the merits, and consequently should be considered by 



the Patent Office without payment of a fee. See 37 C.F.R. 51.97(b). How ver, 
please charge any necessary fees due in connection with this Information 
Disclosure Statement to Deposit Account No. 13-2855. A copy of this paper is 
enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 

Date: DzrMW Bv: 

David A. Gass 

Registration NoT: 3871 53 

6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 
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PATENT 
28113/33072 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 

Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: "Receptor Ligand" 
Group Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper and the 
documents referred to as enclosed . j 
herewith are being deposited with the ] 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant r ;? 
Commissioner for Patents, Washington^ 
DC 20231, on this date: 



Date: 



5U T. 



1331 



David A. Gass 
Reg. No.: 38,153 
Attorney for Applicant 



SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT" - i \ 

PURSUANT TO 37 C.F.R. §§ 1.56. 1.97, AND 1.98 r ; 

c" r " f 

Assistant Commissioner for Patents • - •*' 

Washington, D.C. 20231 £. < r 

Sir: 

The Applicants request that the documents listed on the attached 
Form PTO-1449 be made of official record in the above-identified application. A 
copy of each listed document is enclosed herewith. 

This Information Disclosure Statement is not intended to be an 
admission that a search has been made, that other relevant art does not exist, 
or that any of the information disclosed herein constitutes prior art under 35 
U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt 
of a first Office action on the merits, and consequently should be considered by 



the Patent Office without payment of a fee. See 37 C.F.R. § 1.97(b). However, 
please charge any necessary fees due in connection with this Information 
Disclosure Statement to Deposit Account No. 13-2855. A copy of this paper is 
enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 

Date: Jj^Jm 6y 7~^S^^^^^ 

David A. Gass 
Registration No.: 38,153 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312)474-6300 
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PATENT 
28113/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 

Alitalo et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
For: "Receptor Ligand" 
Group Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper and the 
documents referred to as enclosed 
herewith are being deposited with the 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, Washingt n, 
DC 20231, on this date: 

Date: ?J ^T«/\UA*.y iW I- 



David A. Gass 
Reg. No.: 38,153 
Attorney for Applicant 
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SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§ 1.56. 1.97, AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The Applicants request that the documents listed on the attached 
Form PTO-1449 be made of official record in the above-identified application. A 
copy of each listed document is enclosed herewith. 

This Information Disclosure Statement is not intended to be an 
admission that a search has been made, that other relevant art does not exist, 
or that any of the information disclosed herein constitutes prior art under 35 
U.S.C. §102 or 5103. 

This Information Disclosure Statement is submitted before receipt 
of a first Office action on the merits, and consequently should be considered by 



i. 



n 



[ 

the Patent Office without payment of a fee. See 37 C.F.R, S 1.97(b). How ver, 
please charge any necessary fees due in connection with this Information 
Disclosure Statement to Deposit Account No. 13-2855. A copy of this paper is | 
enclosed herewith. 

m 

Respectfully submitted, r ] 

MARSHALL, OTOOLE, GERSTEIN, 

MURRAY & BORUN rsi 



Date: ^X^W By: ^Q^X^ 

f David A. Gass 

] Registration No.: 38,153 

6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
! (312)474-6300 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ t 





In re Application of: 
Alitalo et al. 
Serial No. 08/585,895 
Filed: January 1 2, 1996 
For: RECEPTOR LIGAND 
Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service as first class 
mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C. 20231, on this 
date: 

Dated: 9M 3frr . [jj ? 



David A. Gass 



AMENDMENT AND ELECTION IN RESPONSE TO RESTRIC TION REQUIREMENT 

■ — ■_ 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
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Dear Sir: 

In an official communication dated November 25, 1996, the U.S. 
Patent and Trademark Office issued a restriction requirement in the above- 
identified patent application, and set a 30 day period for response. This 
amendment and election in response to the restriction requirement has been 
timely filed with a petition for one month extension of time and petition fee, 
extending the time for response until January 25, 1997. 



O 



r 




AMENDMENTS 

In %he claims: 

Please cancel claims 2, 8-10, 12, and 14-16 without prejudice- 
amend claims 1, 3, 5, 1 1, and 13; and add new claims 17-25 to the application 
as shown below. 



^ tyjfy 1 * < Arr »ended) A Defied and isolated polynucleotide encoding a 

^■j/polypeptide which specifically binds to the Flt4 receptor tyrosine kinase. 



P)'h~~ 3 * (Amended) A purified^and isolated nucleic acid encoding a 

^j^^ POivPePt]de havinq the am ' no ac ' d sequence shown in SEQ ID NO: 33. [the 
£^ peptide according to claim 2.] % 

— . _ — / 

Q^*~? 5 ' (Amended) A vec &* comprising the nucleic acid according to 

_ CP/ claim 3 [4 J. \ 



ny** claim 1 
C]/ 12Q of 



1 1 . (Amended) A purged and isolated nucleic acid according to 
9 wherein said polypeptide c drnorises approximately amino acids 1 tn 



\-y ~. r SEQ ID NO: 33. [encoding the fragment of claim 10.] 



1 3. (Amended) A purified and isolated nucleic acid according t ;o 
claim 1 9 wherein said polypeptide comftri s es approximately amino acids 1 to 
180 of SEQ ID NO: 33. [encoding the fragment of claim 12.] 



-17. A host celWa 
^ ^ according to claim 5. \^ 



>rne 



1 7. A host cellrtransformed or transfected with a vector 



/ 1 8. A purified and isolated\nucleic acid comprising a nucleotid 
sequence that encodes a polypeptide capahfe^of binding to an Flt4 receptor 
--r— ^tyrosine kinase, said polypeptide having an^np acid sequence comprising a 
Q/^p portion of the amino acid sequence shown inSEQ ID NO: 33, said portion 
C encoding a polypeptide capable of binding to an Fl*4 receptor tyrosine kinase. 




ited-rrttcteic acid according to claim TB 
is capable of stimulating tyrosine phosphorylation of 
tsineJcinaser- 



6 



20. A purified and isolatedjiucleic acid according to claim 19 
wherein said polypeptide has an appareoX-rnolecular weight of about 23 kd as 
\T / assessed by SDS poiyacrylamide gel electrophoresis under reducing conditions. 



21. A purified and isolated nucleic acid according to claim 19 
wherein said polypeptide comprises an amino-terminal amino acid sequence set 
forth in SEQ ID NO: 13. 

22. A purified and isolated nucleic acid according to claim 21 
wherein said polypeptide comprises approximately 120 amino acids. 

23. A purified and isolated nucleic acid according to claim 18 
wherein said polypeptide has an apparent molecular weight of about 32 kDa as 
assessed by SDS poiyacrylamide gel electrophoresis under reducing conditions. 

24. A vector comprising a nucleic acid according to claim 1 8. 

25. A host cell transformed or transfected with a vector according 



to claim 24.- 



REMARKS 

This is the Applicants' second amendment to this application. A 
preliminary amendment, to add a priority claim to the application, was mailed on 
August 12 f 1996. 

The Applicants do not intend by the foregoing amendments or any 
other amendments to abandon the subject matter of any claim as originally filed 
or later amended, and reserve the right to claim such subject matter in other 
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applications, such as continuations, continuations-in-part, and divisional 
applications. 



I. The Applicants Elect Claims 3-7, 11, and 13 (Group II) without traverse- 
In response to the restriction requirement, the Applicants hereby 
elect Group II (Claims 3-7, 1 1, and 13), drawn to nucleic acids, vectors, and 



j host cells. 

I- : : 



II. Explanation of amendments. 

Claim 1 has been amended to recite a nucleic acid, rather than a 
polypeptide, thereby bringing claim 1 within the scope of the elected invention 
of Group II. 

Claim 3, which formerly depended from non-elected claim 2, has 
been amended to be an independent claim. Claims 1 1 and 13 have been 
amended similarly. 

New claims 18 and 19 find support in Example 4 (pp. 19-21), for 

example. 

New claim 20 finds support in Example 5 (p. 22, lines 33-34), for 

example. 

New claim 21 finds support in Example 5 at p. 23, lines 9-10, for 

example. 

New claim 22 finds support at p. 23, lines 9-10, and p. 30, lines 
14-17, for example. 

New claim 23 finds support in Example 13 (p. 31, lines 33-34), for 

example. 



V' 1 

y 



AH of the pending claims (as amended herein) are properly 
. classified with the Group II claims elected by the Applicants in response to the 
restriction requirement. None of the new claims introduce new matter. 

Respectfully submitted, 

MARSHALL. OTOOLE, GERSTEIN, 
[yiURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 

By: ^>.*S&s4(***- 
David A. Gass 
Reg. No: 38,153 



Date: P»H *3c*r.. H v f * 




PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Title: RECEPTOR LIGAND 



Applicant(s) 
Alitalo et al. 



Serial No: 08/585 f 895 
Filed: January 12, 1996 



Group Art Unit: 1801 
Examiner: Lathrop. B. 



AMENDMENT TRANSMITTAL WITH 
PETITION FOR EXTENSION OF TIME 



Assistant Commissioner for Patents 
Washington. D.C. 20231 



Transmitted herewith is an amendment for the above application. 



f 

I 



C 01 C 1 03595£*»? 



CERTIFICATE OF MAIL ING (37 CFR 1.8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being 
} deposited with the United States Postal Service as first class mail, postage prepaid, on January 24. 

1997, in an envelope addressed to the Assistant Commissioner for Patents, Washington. D.C. 
20231. 

f 




David A. Gass 



1. Small Entity Status 

□ Verified statement(s) claiming small entity status is (are) attached. 

□ Small entity status has been established and is still effective. 
B Has not been established. 

2. Extension of Time 

a This is a petition for an extension of time under 37 CFR 1 .1 36 for the total number 
of months checked below: 



EXTENSION 
' (Months) 


FEE FOR LARGE ENTITY 


i=EE FO 


R SMALL ENTITY 


One Month 


X 


$110.00 




$55.00 


Two Months 




$390.00 




$195.00 


Three Months 




$930.00 




$465.00 


Four Months 




$1,470.00 




$735.00 



If an additional Extension of Time is required, please consider this a petition therefor. 

Extension Fee: $ 1 10.00 



An extension for month(s) 

has already been secured and the fee 

paid therefor of $ is 

deducted from the total fee due for the 
total months of extension now 
requested. 

Deduction: $_ 



Extension Fee Due With This Request S110.Q0 



3. 



Fee for Claims 

The fee for additional claims {(37 CFR 1.16(bMd)l has been calculated as shown below: 





SMA 


LL ENTITY 


OTH EI 
SMAL 


? THAN A 
L ENTITY 




Claims 
Remaining 

After 
Amendment 


Highest No. 
Previously Paid For 


Present 
. Extra 


Rate 


Additional 
Fee ] 


Rate 


Additional 
Fee 


TOTAL 


17 


MINUS 


20 


- 0 


X11 * 


$ 


X22- 


$ 


INDEP. 


3 


MINUS 


3 


- 0 


X40- 




XSO- 


$ 


□ 


Fret Presentatio 


n of Multiple Dependent Claim 


♦ 130 = 


$ 


+ 260- 


* 


TOTAL ADDITIONAL FEE 


$ 


OR 


$00.00 



I 



Method of Payment of Fees 

B Attached is a check in the amount of: 

□ Charge Deposit Account No. 13-2855 
in the amount of: 
A copy of-this-Transmittal-is enclosed.. 



$ 110.00 



5. Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed 
or any additional fees which may be required during the pendency of this application under 
37 CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A copy of this Transmittal is 
enclosed. 

Please refund any overpayment to Marshall, O'Toole. Gerstein. Murray & Borun at the 
address below. 



Respectfully submitted, 

MARSHALL. O'TOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 



By:_ 



David A. Gass 
Reg. No: 38,153 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): 

Alitalo et al. 

Serial No: 08/585,895 

Filed: January 12, 1996 



Title: RECEPTOR LIGAND 

Group Art Unit: 1801 
Examiner: Lathrop, B. 



AMENDMENT TRANSMITTAL WITH 
PETITION FOR EXTENSION OF TIME 



Assistant Commissioner for Patents 
Washington, O.C. 20231 



1 v . 

:> < 

a j ; )? « 

'3 

.-> I* ; 
■J 



Sir: 



Transmitted herewith is an amendment for the above application. 



CERTIFICATE OF MAILING (37 CFR 1.8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are bt 
deposited with the United States Postal Service as first class mail, postage prepaid, on January 
1997, in an envelope addressed to the Assistant Commissioner for Patents, Washington, C 
20231. 



David A. Gass 



1 • Smafl Entity Status 

O Verified statement(s) claiming small entity status is(are) attached. 
D Small entity status has been established and is still effective. 
H Has not been established. 

2. Extension of Time 



SSKSSrSr' " Sl ° n ° f time Und6r 37 CFR ' ■ 1 36 * - — "«-*~ 



EXTENSION 
' . (Months) 


FEE FO 


R LARGE ENTITY 


FEE FOR SMALL ENTITY I 


One Month 


X 


$110.00 




$55.00 


Two Months 




$390.00 




$195.00 


Three Months 




$930.00 




$465.00 


Four Months 




$1,470.00 




$735.00 ~~I 









If an additional Extension of Tune is required, please consider this 



f 



a petition therefor. 



An extension for month(s) 

has already been secured and the fee 

paid therefor of $ \ s 

deducted from the total fee due for the 
total months of extension now 
requested. 



Extension Fee: $ 1 10. OO 



Deduction: $ 

Extension Fee Due With This Request $ 110.00 



0 



-2 - 



3. 



Fee for Claims 

The fee for additional claims [{37 CFR 1.16(bMdU has been calculated as shown below: 





SMA 


LL ENTITY I 


OTHEJ 
SMAL 


% THAN A 
i. ENTITY 




Claims 
Remaining 

After 
Amendment 


Highest No. 
Previously Paid For 


Present 
Extra 


Rate 


Additional 
Fee 


Rate 


Additional 
Fee 


TOTAL 


17 


MINUS 


20 


= 0 


X1 1 = 


$ 


X22- 


$ 


INOEP. 


3 


MINUS 


3 


- 0 


X40- 


$ 


X80- 


$ 


□ 


Rrst Presentatio 


n of Multip 


e Dependent Claim 


+ 130- 


$ 


+ 260- 


$ 


TOTAL ADDITIONAL FEE 


* 


OR 


soo.oo 1 



Method of Payment of Fees 

B Attached is a check in the amount of: 

□ Charge Deposit Account No. 13-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 



$ 110.00 



Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed 
or any additional fees which may be required during the pendency of this application under 
37 CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A copy of this Transmittal is 
enclosed. 

Please refund any overpayment to Marshall. O'Toole. Gerstein, Murray & Borun at the 
address below. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN. 

MURRAY & 80RUN 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 

<312) 474-6300 
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Reg. No: 38,153 
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PATENT APPLICATION 
28967/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



le Application of: Atftalo, Kari 
Joukov, Vladimir 



Serial No.: 08/585,895 
Filed: January 12, 1996 
For: "Receptor Ligand 
Group Art Unit: 1801 
Examiner: Lathrop, B. 



-EXPRESS MAIL" 
Mailing label No. EM099898621US 
Date of Deposit: February 11, 1997 
I hereby certify that this paper and the 
documents referred to as enclosed herewith are 
being deposited with the United States Postal 
Service "EXPRESS MAIL POST OFFICE TO 
ADDRESSEE" service under 37 CFR §1.10 on 
the date indicated above and is addressed to: 
Assistant Commissioner for Patents, 
Washington, D.C. 20231 



sningtan, l/.u. zu^ji * 



Mark Bonadonna 

INFORMATION DISCLOSURE STATEMENT , :,-,/ 

PURSUANT TO 37 C.F.R. 88 1.56. 1.97. AND^gfc * 



Assistant Commissioner for Patents 

Washington, D.C. 20231 * 
Sir: 

In compliance with 37 C.F.R. §1.97 and the continuing duty of disclosure 
under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the Examiner the 
enclosed documents, as itemized on Form PTO-1449, which may be considered material 
to the examination of the above-identified patent application. A copy of each document 
is enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission 
that a search has been made, that other relevant art does not exist, or that any of the 
information disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. § 1. 97(b). However, please charge any 
necessary fees due in connection with this Information Disclosure Statement to Deposit 
Account No. 13-2855. A duplicate copy of this document is enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 



fizh (j ,1997 Bv: ^^^^-^^^^^ 

David A. Gass ( 
Registration No.: 38,153 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 



PATENT APPLICATION 
2S967/33072 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: Ality^ 
and Joukov, Vladimir - 4f 

Serial No.: 08/585,895 

Filed: January 12, 1996 v 

For: "Receptor Ligand" 

Group Art Unit: 1801 




"EXPRESS MAIL" 
Mailing label No. EM099898621US 
Date of Deposit: February 11. 1997 
I hereby certify that this paper and the 
documents referred to as enclosed herewith are 
being deposited with the United States Postal 
Service "EXPRESS MAIL POST OFFICE TO 
ADDRESSEE" service under 37 CFR §1.10 on 
the date indicated above and is addressed to: 
Assistant Commissioner for Patents, 
Washington, D.C. 20231 * 

-WU-Jt-J^— 



Mark Bonadonna 



Examiner: Lathrop, B. 

j INFORMATION DISCLOSURE STATEMENT 

PURSUANT TO 37 C.F.R. SS 1.56. 1.97. AND L^^gO ^IZ 

f Assistant Commissioner for Patents tfflpP'^ 

j Washington, D.C. 20231 ' 

Sir: G*U° P 

In compliance with 37 C.F.R. §1.97 and the continuing duty of disclosure 

under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the Examiner the 

enclosed documents, as itemized on Form PTO-1449, which may be considered material 

i to the-examination-of-the above=identified-patent"application; A copy of each - document — 

is enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission 

I that a search has been made, that other relevant art does not exist, or that any of the 

information disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. §1. 97(b). However, please charge any 
necessary fees due in connection with this Information Disclosure Statement to Deposit 
Account No. 13-2855. A duplicate copy of this document is enclosed herewith. 

j Respectfully submitted, 

MARSHALL, O 'TOOLE, GERSTEIN, 
f MURRAY & BORUN 

» tth (I -»997 Bv: ^S^^/^M^: 

David A. Gass 
Registration No.: . 38,153 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 

j (312; 474-6300 
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Alitalo et aL, " Vascular Endothelial Growth Factors and Receptors Involved in 
Angiogenesis," The 9th International Conference of the International Society of 
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September 28-October 2, 1996, p. 66 (ABSTRACT 522). 
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Alitalo et aL , "Vascular Endothelial Growth Factors B and C and Receptors 
Involved in Angiogenesis, " German-American Academic Council Foundation 
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U PATENT APPLICATION Z?P 

28967/33072 /c 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 



lication Of: ) I hereby certify that this paper is being 

AlitalO Ct al * deposited with the United States Postal Service 

* tz . _t t% _ . 



as first class mail, postage prepaid, in an 
envelope addressed to: Assistant Commissioner 



Serial NO.: 08/585,895 ) for Pal ents, Washington. D.C. 20231. on this 

) date: 

Filed: January 12, 1996 ) . . M t ^ an 

j Dated: ^gjfvf * [ ffl 7 

For "Receptor Ligand* ) 

) ^3^<<y^y^ 

Group Art Unit: 1801 ) David a. Gass 

) Registration No. 38,153 

Examiner: Lathrop, B. ) Attorney for Applicant 

INFORMATION DISCLOSURE STATEMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



PURSUANT TO 37 C.F.R. §§ 1.56. 1.97. AND 1.98 APR , 

G« 0 



'Z 



Sir. 

In compliance with 37 C.F.R. §1.97 and the continuing duty of disclosure 
under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the Examiner the 
enclosed document, as itemized on Form PTO-1449, which may be considered material to 
the examination of the above- identified patent application J A copy of the document is 
enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission 
that a search has been made, that other relevant art does not exist, or that any of the 
information disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. § 1.97(b). However, please charge any 
necessary fees due in connection with this Information Disclosure Statement to Deposit 
Account No. 13-2855. A duplicate copy of this document is enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY &BORUN 

Date: /7?Acri3U^ 7 By: ^f^^^s^J* 

David A. Gass 
Registration No.: 38,153 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 



% PATENT APPLICATION 
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the Application of: 
Alitalo etal. 



Serial No.: 08/585,895 
Filed: January 12, 1996 
For. "Receptor Ligand" 
Group Art Unit: 1801 



I hereby certify that this paper is being 
deposited with the United States Postal Service 
as first class mail, postage prepaid, in an 
envelope addressed to: Assistant Commissioner 
for Patents, Washington, D.C. 20231, oa this 
date: 



David A. Gass 
I Registration-No-387l53 



Examiner Lathrop, B. ) Attorney for Applicant /?SC^/^ 

INFORMATION DISCLOSURE STATEMENT APR J Q ' ' 
WIRSTTANT TO 37 C.F.R. §§ 1.5<>. 1,97. AND t SS^f^^ **** 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin 

In compliance with 37 C.F.R. §1.97 and the continuing duty of disclosure 
under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the Examiner the 
enclosed document, as itemized on Form PTO-1449, which may be considered material to 
the examination of- the above-identified patent application.- A copy of the document is- 
enclosed herewith. 

This Information Disclosure Statement is not intended to be an admission 
that a search has been made, that other relevant art does not exist, or that any of the 
information disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

This Information Disclosure Statement is submitted before receipt of a first 
Office action on the merits, and consequently should be considered by the Patent Office 
without payment of a fee. See 37 C.F.R. § 1.97(b). However, please charge any 
necessary fees due in connection with this Information Disclosure Statement to Deposit 
Account No. 13-2855. A duplicate copy of this document is enclosed herewith. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTHN, 
MURRAY & BORUN 

p ate; fllAerJ* 21 m l By: S^LS ^^fe 

David A. Gass 
Registration No.: 38,153 
6300 Sears T wer 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 
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Pajusola, "Cloning and Characterization of a New Endothelial Receptor Tyrosine 
Kinase Flt4 and Two Novel VEGF-Like Growth Factors VEGF-B and VEGF-C," 
Academic Dissertation, Molecular/Cancer Biology Laboratory and Department of 
Pathology, Haartman Institute and Department of Biosciences, Division f 
Genetics, University of Helsinki, (January 26, 1996) 

































EXAMINER 



DATE CONSIDERED „ / , /„ 



•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through 
citation if not in conformance and not considered. Include copy of this form with next communication to i 




D 



/to/ 





PATENT 
28967/3307! 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 
Alitalo et al. 

Serial No.: 08/585,895 

Filed: January 12, 1996 

For: "Receptor Ligand" 

Group Art Unit: 1801 

Examiner: Lathrop, B. 



I hereby certify that this paper is being 

deposited with the United States Postal "C*\i* 

Service as first class mail, postage prepaid, 

in an envelope addressed to: Assistant j.i^t : j 6 

Commissioner for Patents, Washington, D.C. 

2023 1 . on this date: ^ r ; U w 

Dated: J^ IW Iff ? 



David A. Gass 
Registration No. 38,153 
Attorney for Applicant 



INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§1.56. 1.97, AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In compliance with 37 C.F.R. §1.97 and the continuing. duty of disci sure 
under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the 
Examiner the enclosed documents, as itemized on Form PTO-1449, which may 
be considered material to the examination of the above-identified patent 
application. A copy of each itemized document is enclosed herewith. Both f 
the documents were identified in an International Search Report (ISR, copy 
enclosed herewith) in a related PCT patent application. Documents identified in 
the ISR that are not itemized on the attached Form PTO-1449 have already b en 
made of record by the Patent Office or the applicants. 

This Information Disclosure Statement is not intended to be an admissi n 
that other relevant art does not exist, or that any of the information disclosed 
herein constitutes prior art under 37 U.S.C. §102 or §103. 

Pursuant to 37 C.F.R. §1.97( ){1), the Applicants certify that each 
document itemized n th attached form PTO-1449 was cited in a 



I' 



communication (an ISR) from a foreign patent office (the European Patent 
Office) in a counterpart foreign (PCT) application, not more than three months 
prior to the filing of this statement. Accordingly, pursuant to 37 C.F.R. 
§1. 97(c)(2), the information disclosed herein should be considered by the Patent 
Office without payment of any fee. 

However, the Patent Office is hereby authorized to charge any fees due in 
connection with this paper to Deposit Account No. 13-2855. A duplicate copy 
of this document is enclosed herewith. 



1 



Respectfully submitted. 



| MARSHALL, O'TOOLE, GERSTEIN, 

1 MURRAY & BO RUN 

J David A. Gass 

Registration No. 38,153 
6300 Sears Tower 

? 233 South Wacker Drive 

; Chicago, Illinois 60606-6402 

(312)474-6300 



Date: /U.-l./ft. W\ 7 
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PATENT 
28967/33072 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 
Alitalo et al. 

Serial No.: 08/585,895 

Filed: January 12, 1996 

For: "Receptor Ligand" 

Group Art Unit: 1801 

Examjner: Lathrop, B. 



I hereby certify that this paper is being 
deposited with the United States Postal 
Service as first class mail, postage prepaid, y 
in an envelope addressed to: Assistant 
Commissioner for Patents, Washington, D.C. 
20231, on this date: 

Dated: ^,(^ 1 ^ 7 

David A. Gass 
Registration No. 38,153 
Attorney for Applicant 



INFORMATION DISCtOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§1.56. 1.97. AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In compliance with 37 C.F.R. §1.97 and the continuing duty of disclosure 
under 37 C.F.R. §1.56, the Applicants wish to call to the attention of the 
Examiner the enclosed documents, as itemized on Form PTO-1449, which may 
be considered material to the examination of the above-identified patent 
application. A copy of each itemized document is enclosed herewith. Both f 
the documents, were identified in an International Search Report (ISR, copy 
enclosed herewith) in a related PCT patent application. Documents identified in 
the ISR that are not itemized on the attached Form PTO-1449 have already been 
made of record by the Patent Office or the applicants. 

This Information Disclosure Statement is not intended to be an admission 
that other relevant art does not exist, or that any of the information disci s d 
herein constitutes prior art under 37 U.S.C. §102 or §103. 

Pursuant to 37 C.F.R. § 1.97(e)(1), the Applicants certify that each 
docum nt itemized on the attached form PTO-1449 was cited in a 



communication (ai 




fm a foreign patent office (the European Pai 




Office} in a counterpart foreign (PCT) application, not more than three months 
prior to the filing of this statement. Accordingly, pursuant to 37 C.RR. 
11.97(c)(2), the information disclosed herein should be considered by th Patent 
Office without payment of any fee. 

However, the Patent Office is hereby authorized to charge any fees due in 
connection with this paper to Deposit Account No. 13-2855. A duplicate copy 
of-this-document-is-enclosed-herewith 



Respectfully submitted, 



MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BO RUN 




David A. Gass 

Registration No. 38,153 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 - 

(312) 474-6300 



Date: 0pM£j3ll 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONS} OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 



APPLICATION NUMBER I F CLING DATE I FIRST NAMED APPUCANT I ATTORNEY DOCKET NO. 
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DATE MAILED: 



This b a communication from the examiner in charge of your application. 
COMMISSIONER OF PATENTS ANO TRADEMARKS 

OFFICE ACTION SUMMARY 

Responsive to communfcation(s) filed on I /z.7/<?7 ( &fec&o?//l~ r£j'&) . 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in 
accordance with the practice under Ex parte Quayfe, 1935 D.C. 1 1 ; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire *3 month(s), or thirty days, 

whichever is longer, from the mailing date of this communication. Failure to respond within the period for response will cause 
the application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

0 Claim(s) t.3~7 s t/ } IS /7- ZlT fe/are pending in the application. 

Of the above, ciaim(s) is/are withdrawn from consideration. 

□ Ctaim(s) ; is/are allowed. 

S Claim(s) UJjlL (L±X H' 1 ^ is/are rejected. 

□ Claim(s) is/are objected to. 

O Claims are subject to restriction or election requirement 

Application Papers 
Sf See the attached Notice of Draftsperson's Patent Drawing Review. PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

O The proposed drawing correction, filed on is D approved Q disapproved. 

ST The specification is objected to by the Examiner. 
S3 The oath or declaration is objected to by the Examiner. 
Priority under 35 U^.C. § 119 

□ Acknowledgement Is made of a dalm for foreign priority under 35 U.S.C. § 119(a)-{d)- 

□ All □ Some* □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

'Certified copies not received: . 

□ Acknowledgement Is made of a claim for domestic priority under 35 U.S.C. § 119(e). 
Attachments) 
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U ' 37 C.F.R. 1.821(e). J 
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D ETA I LED ACTION 



Election/Restriction 

1 . Applicant's election without traverse of Group II, claims 3-7, 1 1. and 13, and amendment 
of claim 1 to read on the elected invention in Paper No. 15 is acknowledged. 



Oatli/Declaration 

2. The oath or declaration is defective. A new oath or declaration in compliance with 37 
CFR 1 .67(a) identifying this application by application number and filing date is required. See 
MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

Non-initialed alterations have been made to the oath or declaration. See 37 CFR 1 -52(c) 
and 1.57). 

It does not state that the person making the oath or declaration in a continuation-in-part 
application filed under the conditions specified in 35 U.S.C. 120 which discloses and 
claims subject matter in addition to that disclosed in the prior copending application, 
acknowledges the duty to disclose to the Office all information known to the person to be 
material to patentability as defined in 37 CFR 1.56 which occurred between the filing date 
of the prior application and the national or PCT international filing date of the 
continuation-in-part application. 
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these requirements. 

8. Claim 1 is rejected under 35 U.S.C. 1 12, first paragraph, because the specification, while 
being enabling for polynucleotides having the sequence set forth in SEQ ID NO:32, for 
polynucleotides encoding polypeptides having the amino acid sequence set forth in SEQ ID 
NO:33, and for polypeptides comprising residues 1-120 or 1-180 of SEQ ID NO:33, does not 
reasonably provide enablement for polynucleotides all polypeptides that bind the Flt4 receptor. 
The specification does not enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make the invention commensurate in scope with these claims. 
The scope of claim 1 encompasses polynucleotides from any source that encode 

.. .. . * i ;fica ii v nt4 receptor. Makin« the invention requires testing all 

polypepuaes inai Dinu »ycmv««jr » — «- - - - 

tissues from all known species, because neither the source nor the structure of the encoded 
proteins are recited in the instant claims. There is no guidance provided by the specification to 
select those encompassed polynucleotides that encode proteins that specifically bind the FIt4 
receptor with the exception of those teachings which support the subject matter indicated as 
enabled. There is no guidance to predict a priori whether any protein would bind the receptor 
without some information on the structure of the protein, and this information was simply not 
available for all the proteins encompassed by the claims at the time of the invention. There is no 
guidance provided by the state of the art to select ligands to make the invention; despite intense 
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research in this area, Borg et ai (reference C7) teach that no known ligands for the FIt4 receptor 
were known at the time of the invention. The amount of guidance required varies inversely with 
the degree of predictability involved, and in applications directed to inventions in arts where the 
results are unpredictable, the disclosure of a single species usually does not provide an adequate 
basis to support generic claims. MPEP 2164.03 citing In re Soli ,97 F.2d 623, 38 USPQ 189 
(CCPA 1938) and In re Fisher, 427 F.2d 833, 166 USPQ 18 (CCPA 1970). See also Genentech. 
Inc. v. NovoNordiskA/S, 42 USPQ2d 1001 (Fed. Cir. 1997). For the reasons set forth above, 
undue experimentation would be required to make the invention commensurate with the scope of 
the claims. In re Wands, 8 USPQ2d 1400, 1404 (CAFC 1988). 

9. Claims 18-25 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for polynucleotides having the sequence set forth in SEQ ID NO: 3 2, for 
polynucleotides encoding polypeptides having the amino acid sequence set forth in SEQ ID 
NO:33, and for polypeptides comprising residues 1-120 or 1-180 of SEQ ID NO:33, does not 
reasonably provide enablement for the scope of polynucleotides commensurate with the claims. 
The specification does not enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make the invention commensurate in scope with these claims. 

The breadth of claims 1 8-25 encompasses polynucleotides encoding all active fragments of 
the protein of SEQ ID NO:33, or those that are 23 kDa or 32 kDa in size. Claim 21 recites the 
limitation that the fragment comprises SEQ ID NO: 13, but this claim encompasses polypeptides in 
which SEQ ED NO:13 is the only sequence derived from the protein of SEQ ID NO:33. The only 
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guidance offered by the specification to chose fragments that may make the invention is provided 
at page 1 1 where at least residues 1-120 of SEQ ID NO:33 are taught to be required for activity 
-by^parisontoPDGF-OV^ 
structures throughout the corresponding region of PDGF. such as extended loop structures 
(Figure 2), disulfide bonds involving residue 1 (page 249, column 1), and specific residues 
including those up to residue 154 (foe. ciL). Moreover, comparison with PDGF is of limited 
predictive value, because the stereo-specific interaction required between VEGF-C and its 
receptor are different than those between PDGF and its receptor as evidenced by the fact that the 
two Iigands do not bind the same receptors. Without additional structural information on the 
ligand, the skilled artisan cannot predict which additional fragments of the protein of SEQ ID 
N0.33 might bind the receptor. Recitation that the encoded proteins must be 23 or 32 kDa in 
size does not provide significant additional guidance or limitation to the scope of the claims, 
because this limitation does not exclude the presence of sequences unrelated to VEGF-C within 
the polypeptide, nor does it exclude various post-translational modifications known to profoundly 
influence the apparent molecular weight without affecting the primary sequence of the 
polypeptide. Where the art is unpredictable, as in the case of physiological activity, more 
guidance is required. Inre Fisher, 166 USPQ 18 (CCPA 1970). The vast amount of 
experimentation required to test all the encompassed fragments is an additional factor to be 
considered in the overall determination of whether the experimentation required to make the 
invention is undue. For the reasons set forth, undue experimentation would be required to make 
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the invention commensurate with the scope of the claims. In re Wands, 8 USPQ2d 1400, 1404 
(CAFC 1988). 

10. Claims 3-5, 1 1, 13, and 17-25 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

SEQ ID NO:32 encodes a protein whose amino terminus is indicated as residue 1, and the 
specification teaches that the amino terminal of a 23 kDa protein expressed from the 
polynucleotide has the amino terminus shown in SEQ ID NO: 13; however, Human Genome 
Sciences, Inc, disclose DNA encoding a similar sequence (99% global identity using the Smith- 
Waterman aljgorithm with 100% identity to the instantly claimed protein in the amino terminus 
through the instant residue 8) whose amino terminus is indicated as residue -8 of the instant 
protein. It would have been understood in the art that a disclosure of a particular residue as 
"residue 1" would have meant that this residue was the amino terminus of the mature polypeptide; 
however, it was unclear which residue corresponds to the amino terminus of the encoded 
polypeptide, making the designation of a particular amino acid residue as a "residue 1" indefinite. 
Although Human.Genome Sciences was published after the effective filing date, the publication is 
used to show that the instant claims were indefinite at the time of filing. MPEP 2 1 24 citing In re 
Glass, 492 F.2d 1228, 1232 n.6., 181 USPQ 31, 34 n:6 (CCPA 1974). 
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11. Claims 1 1 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant regards 
as the invention. Specifically, thelerm""approximately" inclaims"! l"and"13"is^l^lati^tenn 
which renders the claim indefinite. The term "approximately" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

Allowable Subject Matter 

12. Claims 3-5, 11,13, and 17 would be allowable over the prior art of record if rewritten or 
amended to overcome the rejection(s) under 35 U.S.C. 1 12 set forth in this Office action. 

13. The following is a statement of reasons for the indication of allowable subject matter: 
polynucleotides encoding the instantly claimed ligand appear to be novel over the prior art of 
record. Borg et al. (reference C7), for example, disclose that the ligand for Flt4 was not known in 
the art around the time of invention. Closest prior art is a DNA with about 99% identity to the 
claimed polynucleotide (Human Genome Sciences, Inc., reference Bl), but the publication date 
antedates the effective filing date of the instant application. Other relevant prior art made of 
record below discloses a series of expressed sequence tags (ESTs) with high identity to large 
regions of the Flt4 ligand cDNA. The probable identity of these ESTs was not disclosed, and 
without the benefit of hindsight, the artisan at the time of invention would not have been 
motivated to use these ESTs to make the claimed invention. It was not known that these ESTs 
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encoded a receptor ligand, nor was it known that these ESTs were nearly identical to the Flt4 
ligand cDNA at the time of invention. In fact, the only EST posited to encode a particular protein 
was taught to encode a Baibiani ring protein (Hillier et aL, EST-STS Accession No. T81690), 



14. The prior art made of record and not relied upon is considered pertinent to applicant's 



- Eriksson et al. disclose VEGF-B and DNA encoding this protein, which appears to be 
structurally distinct from the instantly claimed DNAs. It does not appear that the DNAs disclosed 
by Eriksson et al. encode proteins that would reasonably have the inherent property of meeting 



1 5. Any inquiry concerning this communication from the examiner should be directed t Brian 
Lathrop, whose phone number is (703) 305-5679. The examiner can normally be reached 
Monday through Friday from 8:30 AM to 5:00 PM 

The examiner will attempt to respond to voice messages within 24 hours. Alternately, the 
examiner's supervisor, Stephen Walsh, can be reached at (703) 308-2957. The FAX number for 
Art Unit 1 80 1 is (703) 305-740 1 . 

An inquiry of a general nature relating to the status of this application should be directed 
to the Group 1800 receptionist whose telephone number is (703) 308-0196. 



hardly giving motivation to use the EST to find the claimed invention. 



Conclusion 



disclosure. 



the claim limitation of binding the Flt4 receptor. 



Brian K. Lathrop, Ph.D. 
5/25/97 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Alitalo et al. 
Serial No. 08/585,895 
Filed: January 12, 1996 
For: RECEPTOR LIGAND 
Act Unit: 1801 
Examiner: Lathrop, B. 

AMENDMENT AND REPLY PURSUANT TO 
37 C.F.R. §§ 1.111 AND 1.115 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In an official action mailed May 28, 1997, the U.S. Patent and 
Trademark Office (the Patent Office) rejected claims 1 , 3-7, 11, 13, and 1 7-25 
variously under 35 U.S.C. § § 112, first and second paragraphs. The Applicants 
respectfully request reconsideration in light of the following amendments and 
remarks. This Amendment and Reply has been timely filed with a petition and 
fee for three months extension of time, extending the time period for response 
until November 28. 1997. 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service as first class 
mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C. 20231, on this 
date: 

David A. Gass 
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Figures 10A-1QEfshow a comparison of the deduced amino acid 
sequences of PDGF-A (SEQ ID NO: 36); PDGF-B (SEQ ID NO: 37); two PIGF 
isoforms (SEQ ID NOs: 38 and 39); four VEGF isoforms (SEQ ID NOs: 40-43); 
and Flt4 ligand (VEGF-C) (SEQ ID NO: 33).-. 
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At page 12, line 2, delete "have" and substitute therefor - has ~. 

At page/1 2, line 7 /delete "to structure to" and substitute theref r 
- in structure to -j( y 

At page 12,' line 23, delete "NIH3T3" and substitute 
therefor ~ NIH 3T3 

At page 12, line 25, after "cells" insert - (BCE) --. 

At page 13, line 14, delete "the", y 

/^page 13, line 17, delete "disesases" and substitute therefor - 
y 

At page 13, line 17, delete "to"r y 
At page 14, line 4, delete "genes" and substitute therefor — gene - 

Al^page 14, line 15, delete "these genes" and substitute therefor - 
this gene —y 

At page 14, line 20, delete "have "/and substitute therefor -- ha's -. 
At page 15, line 6, delete "the . 

At page 15, line 12, after "Centricon 100" insert filters 
At page 17, line 3, delete "NIH3T3" and substitute 

therefor - NIH 3T3 M / f 

At page 17, lines sf and 13 - , delete "analysed" and, in each 

instance, substitute therefor - analyzed --/ 

At page 1 7, line 1 3, after "50 pg m insert - of --. / 
At page 17, line. 13. delete "was" and substitute therefor - were ^ 

/ 

At page 17, line 18; delete "carboxyterminal" and substitute 
therefor — carboxy-terminal -v 




At page 10; lines 26"and 28, delete "NIH3T3" and substitute 
therefor ~ NIH 3T3 X / 

At page 20V<ine 19, delete "NIH3T3" and substitute 
therefor - NIH 3T3 ~- 
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• / p 

At page 20, line 30, delete "was" and substitute therefor ~ were<- %J 

/ P 

At page 21 , line 1 6, delete "3" and substitute therefor 4 \S |i 
At page 21. line 27, delete "exracellular" and substitute therefor - 

extracellular ' • |f j 

At page 22, line 5, delete "dialysed" and substitute therefor - U 

dialyzed -.^ 



At pagp 22/i(x\B 14., delete "NIH3T3" and substitute 

therefor « NIH 3T3 --/ 

At page 23, line 4, delete "Malborough" and substitute therefor - 



Marlborough - 

At page 23. line 19. delete "was" and substitute therefor - wen 



analyzed — / 



At page 24, line 21, delete "analysed" and substitute therefor - 

At page 25, line 29, delete "analysed" and substitute therefor - 
analyzed — . ^ 

At'page 27, line 17, delete "analysed" and substitute therefor - 

analyzed — . V 
At page 27. line 33, delete "32" and substitute therefor - 33 K 
At page 28. tfn'e 17, delete "NIH3T3T and substitute 
therefor - NIH 3J3 -l/ 

fytpage 28, line 19, delete "analysed" and substitute therefor 



analyzed — / 



At page 28, line 26, delete "slur" and substitute therefor 
At page 29, line 1, after/97231 please insert}-- A 1997 base 



slurry^-- 



q% pair nucleotide sequencej^ 
^ fo^ h ' n ^^P^QsT44 and 45. - 




At page 29, line 11, delete "two" and substitute therefor - three - 



0 



L: 



At page 29. line 17, delete "Balbiani ring protein 3 (BRP3)" and 
substitute Jheref or - Balbiani ring 3 protein (BR3P) -,S 

At page 29. line 22. delete "BRP3" and substitute therefor - BR3P 

At i^age^O. line 9. delete "asaysed" and substitute therefor - 

assayed --. ^ 

At page 3o/line 11. delete "NIH3T3" and substitute 

therefor - NIH 3T3 K 

At page 30. line 34. delete "be" 

At page 31. line 4. delete "analysed" and substitute therefor 

analyzed -K 

At page 31, line 7. delete "10 9 " and substitute therefor 10 9 ~. 
At^page 31, line 23, delete "Metabolical" and substitute therefor - 
metabolic -r 

At page 31. line 30. delete "30 ml of a slur" and substitute 

therefor - 30 //I of a slurry K 

At page 32. line 3, delete "receptor binding" and substitute 

therefor — receptor-binding^'' 

At page 32/fme 24. delete "NIH3T3" and substitute 



therefor » NIH 3T3 - 

At page 32. line 34. delete "ml" and substitute therefor - jn ~ 
At page 33. line 3. dejeWTBS" arfb substitute therefor - RIPA 
At page 33. lines 6/14. and 2Sf delete "analysed" and, in each 

instance, substitute therefor/^ analyzed /-. 

At.page 33ytfne 19. delete "NIH3T3" and substitute 

therefor - NIH 3T3 -/ 

At pape 33, line 31, after T please insert - Fig. 14A ~. 
At/age 34. line 10. delete "analysed" and substitute therefor - 

analyzed 

. At page 34/line 14. delete "NIH3T3" and substitute 
therefor - NIH 3T3 -V 
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At page 36, line 20, delete "higly expressed in all tissues 
analysed" and substitute therefor — highly expressed in all tissues analyzed ^ 

At page^, line 19, delete "Gaithesburg" and substitute ther for - 
Gaithersburg — . 

Atfpage 38, line 3, delete "analysed" and substitute therefor — 
analyzed — V s 

« page 38, line 12, delete "VEGF-B" and substitute therefor - 



•n 



-VEGF=C^ 



20852 ~> 



At page 38, line 27, delete "c6" and substitute therefor - C6 1 
^At page 39, line 16, delete "20952" and substitute therefor - 



Please delete pages 40-49 oMhe specification, which comprise the 
original sequence listing, and substitute therefor new pages 40-60 filed 
herewith, which constitute a substitute Sequence Listing. In view of this 
amendment, please renumber the pages of claims and abstract beginning with 
"61" (to preserve consecutive page numbering)^ 




In the claims: 

Please cancel claims 6, 13, and 17 ; amend claims 1, 3-5, 7, 11, 
18, and 20; and add new claims 26-38 as shown below: 



I 



1 . (Twice amended) A host cell transformed or transfected wiff 
ii j( In^purified and isolated] polynucleotide encoding a polypeptide [which^pei5mcally 
J binds] that is capable of binding with htoh affinity to the extrjcetfular domain of 
v^P*^ human Flt4 receptor tyrosine kinase,. 




c 




wherein said polynucleotide tncluc leffa strand that hybridizes to a 
DNA comprising the non-codin g strand nrtrnnlementarv to SEQ ID NO; 32, 
under the following hybridization -Conditions: 

(a) hvbrtrlizatinn at 42° H fnr 20 hours in a solution 
containing BO^formamide . 5x SSPE. 5x Denhardt's solution. 
0.1% SE^Tand 0.1 mo/ml denatured salmon sperm DNA: and 



T PY* 
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c 



lb) washing the filter twice for thirty minutes at mnm 
temperature and twice for thirty minutes at 65°C with a wasfe 
solution containing fx SSC. and 0.1% SDS: anc 

wherein said host cell exprj^ej^Tpolv peptide encoded hy said 
polynucleotide, said polypeptide tncltjdino a domain defined bv eioht conserved 
cysteines and having fr^gKrfoov to vascular endothelial growth factor (VEGR 
and lacking ^v^dtfmain having cysteine motifs of a Balbiani ring 3 protein 



3. (Twice amended) A host cell transformed or transfected with a 
purified and isolated] nucleic acid encoding a polypeptide having the amino 
acid sequence shown in SEQ ID NO: 33 . wherein said host ceil express, 
polypeptide encoded by said polynucleotide, said polypeptide inciting 

domain defined bv eight conserved cysteines and havinohomoloov to vascular 
endothelial growth factor (VEGF) and lacking anv donrfain having cysteine motifs 
of a Balbiani ring 3 protein (BR3P). 




c 





4. (Amended) A host^efl (The nucleic acid] according to claim 3 
wherein said nucleic acid comprises [having] the sequence shown in SEQ ID 
NO: 32. 



polynucl 



^a'ccc 




(Twice amended) A host cell according to claim 3 wherein said 
fide is a vector comprising a nucleic acid that encodes a polypeptide 



having the amino acid sequence shown in SEQ ID NO: 33 [the nucleic acid 
ccording to claim 3]. 
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7. (Amended) A host cell comprising plasmid PFLT4-L deposited 
fag ATCC amission No. 97231. wherein said host cell exDressesaPQlYPCTtl5e 
pnnnrtfiri by *atH nlas m iH said nolvnentide including a dOffTalfMtefined bY eight 
^nn^rvftd ry gtmnes having Jiom olrr ^^ endothelial growth factor 
(VFGF1 anp* Jat^anoTan^omain havin g cysteine motifs of a Balbiani ring 3 
prrv**TnmR3P) [the vector according to claim 61- 



1 1 . (Twice amended) A purified and isolated nucleic acid 



C- according to claim 19 wherein saicjf polypeptide comprises [approximately] 
amino acids 1 to 1 20 of SEQIDN 




18. (Amended) A purified and isolated nucleic acid comprising a 
nucleotide sequence that encodes a polypeptide that is capable ofbinjiifrgr^to an 
Flt4 receptor tyrosine kinase, said polypeptide having^ajx^nTifioacid seguence 
comprising a portion of the amino acid^ajjemJeshown in SEQ ID NO: 33[, 
said portion encoding a pj^eptla'el^apable of binding to an Flt4 receptor 
tyrosine fcinagp ) i>ftent?vR to permit such hinrfino. said polynucleotide lacking a 
pijcieotfff^seguencR that en c ndfts the portion of the amino acid sequence 
-gh^wn in sfo id NO: 3a that has c ysteine motifs of a Balbiani ring 3ii£Qiein. 

20. (Amended) A pWfied and isolated nucleic acid according to 
claim 1 9 wherein said polypeptidemas an apparent molecular weight of ab ut 
23 [kd] kD as assessed by SDS pjp\^acrylamide gel electrophoresis under 
reducing conditions, 





y 



- 26. A host cell according to claim 1 that expresses a natur: 
occurring VEGF-C protein encoded by said polynucleotide. 



27. A host cell acc^xtfrf§to claim 1 that expresses a human 
EGF-C protein encodBePbV said polynucleotide. 



D 



28. A host cell according to claim 27, wherein said host cell / 
expresses said polynucleotide and produces a mature human VEGF-C protein 
having a molecular weight of about 23 kD as assessed by SDS-PAGE umrfer 
reducing conditions. / 

29. A host cell according to claim 1 wherein saicypoly nucleotide is 
an expression vector, said expression vector including an expression control 
sequence operatively linked to a nucleotide sequence that encodes said 
polypeptide. / 

30. A polynucleotide according to jclaim 1 8 wherein said porti n 
of the amino acid sequence shown in SEQ ID/NO: 33 is a continuous portion 
that includes a VEGF-homologous portion^ SEQ ID NO: 33 and excludes the 
portion of SEQ ID NO: 33 that contains'cysteine motifs of a Balbiani ring 3 
protein. / 

31. A polynucleotide according to claim 18 wherein said portion 
of the amino acid sequence^hown in SEQ ID NO: 33 is a continuous portion 
having amino acid 1 of SEQ ID NO: 33 as its amino terminal residue, and having 
as its carboxy terminar residue an amino acid between residues 119 and 1 26 of 
SEQ ID NO: 33. / 

32^ A purified and isolated nucleic acid according to claim 1 9 
wherein amino terminal amino acids 2 through 1 8 of said polypeptide have an 
amino acio/sequence corresponding to amino acids 2 through 1 8 set forth in 
SEQ ID nO\ 13. 
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33. A polynucleotide encoding a polypeptide that is capable of 
binding the extracellular domain of human Flt4 receptor tyrosine lunase^nd 
stimulating tyrosine phosphorylation of Flt4 receptor^j^srrfeKinase. said 
polypeptide consisting of a continuous pojaioTTof the sequence shown in SEQ 
ID NO: 33, said continuous Dpr^fOncommencing at residue number 1 of SEQ ID 
NO: 33 and lacJ^ing-aTTeast carboxy terminal residues^ SEQ ID NO: 33 beyond 




34. An expression construe t>comp rising the polynucleotide 
according to claim 33 operatively linkeir to an expression control sequence. 



35. A host cell transformed 
construct of claim 34. 



fansfected with the expression 



F 



0 



c 



36. A method for producing! a polypeptide that is capable of 
binding the extracellular domain of human\lt4 receptor tyrosine kinase and 
stimulating tyrosine phosphorylation of FIt4 receptor tyrosine kinase, comprising 
the steps of: . 

growing a host cell according to claim 35 under condition's which 
permit expression in said host cell of a polypeptide encoded b^said 
polynucleotide; and 

isolating said polypeptide from the host^peff or the growth medium 
of the host cell. 



37. A method for producing a polypeptide that is capable of 
binding the extracellular domain o^numan Flt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell according to any one of claims 1, 3, 4, 5, 7, 
26, or 27 under conditions which permit expression by said host cell of a 
polypeptide thaj4s capable of binding the extracellular domain of human Flt4 
receptor tyrosine kinase, said polypeptide including a domain defined by eight 



10 



conserved cysteines and having r omology to vascular endothelial growth factor 
(VEGF) and lacking any domain h iving cysteine motifs of a Balbiani ring 3 
protein (BR3P); and 

isolating said polypeptide 
of the host cell. 



from the host cell or the growth medium 



38. A method for pr 



.tfcin 



.cjucing a polypeptide that is capable of 



binding the extracellular domairj of humaryf f lt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell awarding to claim 25 under conditions which 
permit expression by said host cell bf a polypeptide encoded by said nucleic 
acid that is capable of binding the extracellular domain of human Flt4 receptor 
tyrosine kinase; and 

isolating said polypeptide\ from the host cell or the growth medium 
of the host cell. — 
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I REMARKS 

I I. History of claims and explanation of amendments. 

A. Prosecution History 

] The application as filed contained 1 6 claims. 



In an official communication dated November 25, 1996 f claims 
1-16 were subjected to a restriction requirement. In an Amendment and 
Election in Response to Restriction Requirement filed on January 24, 1 997, the 



Applicants: elected claims directed to nucleic acids, vectors, and host cells; 
canceled claims 2, 8-10, 12, and 14-16; amended claims 1, 3, 5, 11, and 13; 
and added claims 17-25. 

In the outstanding Office action dated May 28, 1997, claims 1-3, 
7, 11, 13, 1 7-25 were rejected. In the present amendment, the Applicants 
cancel claims 6, 13, and 17; amend claims 1, 3-5, 7, 11, 18, and 20; and add 
new claims 26-38. Thus, claims 1, 3-5, 7, 1 1 and 18-38 are now pending. A 
copy of the claims, in their amended forms, is appended hereto for the 
Examiner's convenience. 

The Applicants do not intend by the amendments herein or any 
other amendments to abandon the subject matter of any claim as originally filed 
or as previously amended, and reserve the right to pursue such subject matter 
in subsequent applications, such as continuations, continuations-in-part, and 
divisional applications. 

B. Amendments to the specification. 

Most of the amendments to the specification correct obvious 
typographical errors, grammatical errors, and the like. 

The amendments at page 5, lines 14 and 17, correct obvious 
typographical errors in the designation of the portions of SEQ ID NO: 33 which 
correspond to the unprocessed and "mature" forms of VEGF-C. The descripti n 
of the amino terminus of a mature form of VEGF-C is found in the specificati n 
at, e.g., p. 23, lines 5-10, and is confirmed at page 25, line 27, to page 26. 



line 6 (from which it is apparent that the first 1 3 amino acid residues of a 
secreted FIt4 ligand are encoded by the thirty-nine 3* bases of SEQ NO: 25 that 
begin ACAGAAGAGACT...). From these excerpts of the specification that 
identify the amino terminus of a mature VEGF-C protein, it is clear that the 
residues of SEQ ID NO: 33 as originally filed were misnumbered. As explained 
in the accompanying statement, a corrected SEQ ID NO: 33 has been filed 
herewith. 

The amendment at page 6 to correct the ATCC accession number 
corrects an obvious typographical error, as is apparent from the ATCC deposit 
information provided at page 39, lines 14-18. 

The amendment to the description of Figure 7 at page 8, lines 19- 
20," finds support at pages 21-22 (Example 5), from which it is apparent that 
Figure 7 depicts the results of gel electrophoresis of chromatographic fractions 
from the affinity purification of the Flt4 ligand. 

The description for Figure 1 0 has been amended to reflect that 
Figure 10 is presently two panels (Figs. 10A-10B) and to include cross- 
references to the amended sequence listing. These amendments are responsive 
to objections raised in paragraphs 5 and 6 of the Office action. 

The amendment at page 9, line 5, to add "brain tissue" to the 
description of Figure 1 1 finds support in Figure 1 1 itself, wherein the gel Ian 
depicting the results for brain tissue is clearly labeled. 

The amendments at pages 1 1 and 29 to correctly designate 
. "Balbiani ring 3 protein" find support in the articles referenced at page 11, and 
the correct designations would have been understood by one skilled in the art. 

The corrected cross-reference to Example 4 at page 21, line 16, 
finds support in Example 4 itself, because it is readily apparent from reading th 
application that Example 4 characterizes the ligand expressed by PC-3 cells. 

The amendment at page 27, line 33, finds support as described 
above for the similar amendment at page 5, line 1 4. 

The amendments to add SEQ ID NOs: 44-45 and include a cr ss- 
reference thereto at page 29, line 1 , find support in the deposited plasmid 
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pFLT4-L, as an inherent property of the plasmid. See In re Lundak. 227 
U.S.P.Q. 90 (Fed. Cir. 1985); Therma-Tru Corp v. Peachtree Doors Inc., 33 
U.S.P.Q.2d 1274, 1276 {Fed. Cir. 1995) ( w [T]he later explicit description of an 
inherent property does not deprive the product of the benefit of the filing date 
of the earlier application."); and Kennecott Corp. v. Kyocera International Inc.. 
5 U.S.P.Q.2d 1194 (Fed. Cir. 1987) (The express description of an inherent 
property is not new matter and can be added to a specification with effect as of 
the orig inal filin g date). ; 

The amendment at page 29 r line 1 1 finds support in Figure 10, 
wherein three (not two) putative N-linked glycosylation sites are underlined. 

The substitution of VI" for "™ r a* P a 9 e 32 ' ,ine 33 ' wou,d nave 
been obvious to the person of ordinary skill in the art from the context of 
Example 1 4, due to the nature of the experiment. 

The corrected designation of a wash buffer used in the VEGFR-2 . 
binding experiments at page 33, line 3 (Example 14), improves the readability 
of the eventual patent. This correction does not relate to how one would make 
or use the subject matter of the claims. 

The amendment at page 33, line 31, to provide a cross-reference 
to Fig. 14A finds support in the context of the discussion of Figs. 14A-14B at 
page 33 and in the figures themselves, and will improve the readability of the 
eventual patent. 

Support for the amendment at page 38, line 12, to substitute 
"VEGF-C" for W VEGF-B" is apparent from the context at page 38, lines 10-18, 
from which it apparent that VE<3F-C-encoding DNA is being discussed. 

Support for the substitute Sequence Listing filed herewith is 
provided in the accompanying statement filed herewith. 

C. Amendments to the claims. 

All of the claim amendments find support throughout the 
application as originally filed. 
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For example, the recitations in claim 1 relating to binding to the 
extracellular domain of human Flt4 find support at p. 5, lines 4-9; p. 9, lines 
30-32; p. 10, lines 26-31; p. 14, lines 30-34; and Examples 4 and 5. 

The hybridization conditions recited in claim 1 find support in 
Example 10 (especially at p. 27, lines 9-14), wherein the recited hybridization 
conditions were employed in the isolation of VEGF-C-encoding cDNAs from a 
cDNA library. 

The recitations in claims 1, 3, 7, 18, and 30 regarding expression 
of a polypeptide that includes a VEGF-homologous domain but excludes any 
domain having homology to a Balbiani ring 3 protein finds support in Example 
1 3 (teaching that transfected host cells express and secrete 32 kD and 23 kD 
forms of VEGF-C that bind Flt4); at p. 11, lines 1 1-23 (teaching that the 23 kD 
polypeptide is likely to represent the VEGF-homologous domain, and that the 
carboxy-terminal amino acid sequences that show a cysteine pattern 
reminiscent of the Balbiai ring 3 protein is at least partially cleaved off); at page 
11, lines 33-35. and in Fig. 10 (describing and depicting the eight conserved 
cysteine residues of the PDGF/PIGF/VEGF family of proteins). 1 

The recitation of plasmid pFLT4-L in claim 7 finds support in claim 
6 (from which claim 7 originally depended). 

The amendment of claim 20 to substitute "kD" for "kd" is not 
intended as a substantive change, but merely is intended to increase unif rmity 
of the eventual patent. 

The recitation of an expression vector in claim 29 finds support in 
Example 11. e.g.. at p. 28, lines 5-13; and at p. 6, lines 27-31. 

The amino acid ranges recited in claims 31 and 33 find support at 
page 5. lines 27-33. 



1 In Fig. 10, the eight conserved cysteines are readily apparent at positions 
103, 130, 136, 139, 140, 147, 184, and 186. In SEQ ID NO: 33 of the 
amended sequence listing, these eight cysteines correspond to residues 29, 54, 
60, 63-64, 71, 107. and 109. 
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Support for claims 36-38, directed to a method for producing a 
polypeptide with host cells of the invention, is found at p. 6, lines 32-35, for 
example. 

II. The second inventors' declaration, filed August 12, 1996, is not 
defective. 

In paragraphs of the Office action, the Patent Office alleged that 
the inventors' declaration was defective due to non-initialed alterations and 
failure"to"acknowledge"that"the"applicationis"a"CIP~The~alleged"defects"are 
rendered moot by the second inventors* declaration that accompanied the 
Applicants' preliminary amendment dated August 12,1 996. Copies of the 
amendment and declaration are attached hereto as Exhibits 1 and 2. 

III. Proposed drawing correction. 

In paragraphs 3-4 and 6 of the Office action, the Patent Office 
requested the submission of a proposed drawing correction and the amendment 
of the brief description of the drawing to identify the two pages of Figure 10 as 
"10A and "I OB". Attached hereto as Exhibit 3 is a proposed (informal) drawing 
correction. The Brief description of the drawing has been appropriately 
amended as well, at page 8, line 32. Accordingly, these objections may now 
be withdrawn. The Applicants wish to defer formal correction of the drawings 
and submission of a petition for photograph drawings until the application is 
allowed. 

IV. The Application is in compliance with the Sequence Rules. 

In paragraph 5 of the Office action and in a Notice to Comply, the 
Patent Office requested that the Application be amended to include the Figure 
10 sequences therein, and to include cross-references to the Sequence Listing 
in the brief descriptions of Figs. 9B and 10. The Application has been so 
amended. The sequence listing amendment is accompanied by an appropriate 



statement confirming that no new matter has been introduced into the 
application. Accordingly/ this objection may properly be withdrawn. 



V. The Applicants request deferral of the requirement for a Budapest Treaty 
declaration. - 

In paragraph 7 of the Office action, the Patent Office rejected 
claims 6 and 7 under 35 U.S.C. §112, first paragraph, alleging that access to 
biological deposit material was required to use the claimed invention. As 
indicated in the Specification at p. 39, the biological deposit was made pursuant 
to the provisions of the Budapest Treaty. A statement confirming the 
availability of the deposit is filed herewith, rendering this rejection moot. 

The Budapest Treaty declaration filed herewith is intended solely to 
expedite prosecution, and is not intended as an admission that the deposited 
plasmid is required to satisfy § 1 1 2, first paragraph. 



VI. The rejection of claim 1 under §112. first paragraph, should be* 
withdrawn. 

In paragraph 8 of the Office action, the Patent Office rejected 
claim 1 , alleging that the full scope of the claim was not enabled by the 
specification: 

Claim 1 is rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling 
for polynucleotides having the sequence set forth in SEQ ID 
NO:32, for polynucleotides encoding polypeptides having 
the amino acid sequence set forth in SEQ ID NO:33, and for 
polypeptides comprising residues 1-120 or 1-180 of SEQ ID 
IM0:33, does not reasonably provide enablement for 
polynucleotides [sic: encoding?] all polypeptides that bind 
the Flt4 receptor. The specification does not enable any 
person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make the invention 
commensurate in scope with these claims. 

The scope of claim 1 encompasses polynucleotides 
from any source that encode polypeptides that bind 
specifically to the Flt4 receptor. Making the invention 
requires testing all tissues from all known species, because 
neither the source nor the structure of the encoded proteins 
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are recited in the instant claims. There is no guidance 
provided by the specification to select those encompassed 
polynucleotides that encode proteins that specifically bind 
the Flt4 receptor with the exception of those teachings 
which support the subject matter indicated as enabled. 
There is no guidance to predict a priori whether any protein 
would bind the receptor without some information on the 
structure of the protein, and this information was simply not 
available for all the proteins encompassed by the claims at 
the time of the invention. 

— (Office action at p—5v) — 

The Applicants traverse-in-part and amend-in-part. 

A. The amendments to claim 1 overcome the factual bases for the 
Patent Office's rejection. 

Claim 1 has been amended such that it no longer encompasses 
every polynucleotide that encodes all polypeptides that bind the Flt4 receptor. 
The Applicants have adopted the Examiner's suggestion to include additional 
limitations relating to the structure of the encoded protein. 

In particular, amended claim 1 is directed only to polynucleotides 
that encode polypeptides that: (1) have a VEGF-homologous domain defined by 
eight conserved cysteines that are common to the PI GF/PDG FA/EG F family of 
polypeptides (see Fig. 10, positions 103, 130, 136, 139, 140, 147, 184, and 
186); and (2) are capable of binding with high affinity to the extracellular 
domain of human Flt4. Thus, claim 1 has been further limited with respect to 
the source (human) and the domain (extracellular) of the binding partner; the 
nature (high affinity) of the binding reaction; and the type of polypeptide 
encoded (polypeptides which possess homology to a core portion of VEGF that 
is definable by eight conserved cysteines). 

In addition, claim 1 now contains a significant structural limitation 
relating to the sequence of the claimed polynucleotide, namely, that the 
polynucleotide is sufficiently similar to the exemplified SEQ ID NO: 32 such that 
it will hybridize to the non-coding strand complementary to SEQ ID NO: 32 
under specified hybridization conditions. The specified hybridization conditions 
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are those that were successfully employed in Example 1 0 to screen a PC-3 cell 
cDNA library to clone VEGF-C cDNA. (See specification at pp. 26-27.) 

The scope of amended claim 1 is commensurate with the 
teachings in the application. Because of the hybridizing limitation, claim 1 
reads only on those polynucleotides that can be identified via a routine 
hybridization screening assay that has been taught and successfully performed 
in the present application. Moreover, there is guidance in the specification that 
Flt4 ligands of the invention contain homology to VEGF (see, e.g., specification 
at p. 11, lines 11-13, and Figs. 10A-10B), and claim 1 has been appropriately 
limited in this manner. The specification teaches Flt4 binding assays that are 
useful to determine whether an encoded polypeptide binds Flt4. 

In fact, subsequent hybridization experiments, using the human 
VEGF-C cDNA as a probe, were successfully performed to isolate VEGF-C- 
encoding cDNAs of mouse and quail. (See Declaration Under 37 C.F.R. §1.132 
of Dr. Kari Alitalo at 51 10-18.) The identify of the encoded proteins was 
confirmed by receptor binding and stimulation studies. {Id.) This evidence that 
the specification enables one to isolate non-human VEGF-C-encoding cDNAs 
and confirm their identity in the receptor binding studies refutes the basis for 
the Patent Office's rejection. 

For all of these reasons, claim 1 as amended is commensurate in 
scope with the teachings in the application, and the rejection under §112, first 
paragraph, should be withdrawn. 

B. The Borg reference cited by the Patent Office does not support th 
rejection. 

The Patent Office also cited a Borg publication in support of its 

rejection: 

There is no guidance provided by the state of the art to 
select ligands to make the invention; despite intense 
research in this area, Borg et al. (reference C7) teach that n 
known ligands for the Flt4 receptor were known at the time 
of the. invention. 

(Office action at pp. 5-6.) 
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Reliance upon Borg Is misplaced, because the Applicants do not rely up n Borg 
to provide an enabling disclosure. The Applicants specification provides the 
enabling disclosure. As explained above, amended claim 1 is commensurate in 
scope with guidance provided in the specification. 

C. The legal authorities relied upon by the Patent Office do not 
support a rejection of claim 1 . 

The Patent Office cites several cases in support of its rejection of 
claimJI: 

The amount of guidance required varies inversely with the 
degree of predictability involved, and in applications directed 
to inventions in arts where the results are unpredictable, th 
disclosure of a single species usually does not provide an 
adequate basis to support generic claims. MPEP 21 64 03 
citing In re So//, 97 F.2d 623, 38 USPQ 189 (CCPA 1938) 
and In re Fisher, 427 F.2d 833, 166 USPQ 18 (CCPA 1970). 
See also Genentech, Inc. v. Novo Nordisk A/S, 42 USPQ2d 
1001 (Fed. Cir. 1997). For the reasons set forth above, 
undue experimentation would be required to make the. 
invention commensurate with the scope of the claims In re 
Wands. 8 USPQ2d 1400, 1404 (CAFC 1988). 
(Office action at p. 6.) 

The Soil opinion relied upon by the Patent Office is distinguishable because th 
patent applicant in that case was attempting to claim more broadly than the 
original disclosure of the patent application, which disclosure gave no indication 
that the applicant regarded his invention as a generic one. See In re Soil, 38 
U.S.P.Q. at 190. In the present case, claim 1 has been amended herein to 
claim more narrowly than the generic invention originally contemplated and 
claimed by the inventors. 

the Fisher opinion relied upon by the Patent Office relates to 
patent applications filed in the 1949-1960 period, well in advance of the 
genetic engineering techniques that were available and known in the art at the 
time the present application was filed. See In re Fisher, 166 U.S.P.Q. at 19-20. 
Because the genetic engineering techniques known to those skilled in the art at 
the time of the present application drastically reduce experimentation relative to 
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the traditional techniques that were known at the time of Fisher, the Fisher 
opinion cannot properly be applied against the present case. 

The Patent Office's reliance upon the Genentech decision also is 
mispiaced, because the facts of that case are wholly dissimilar from the facts of 
the present case. 

Initially, it should be observed that Genentech is a case wherein 
the Court analyzed whether a 1 979 patent application satisfied the enabling 
disclosure requirement. See Genentech Inc. v. Novo Nordisk A/S, 42 
U.S.P.Q.2d 1001, 1004 (Fed. Cir. 1997). The state of the art relating to 
recombinant DNA and proteins was in a state of relative infancy in 1979, as 
compared to the state of the art in the 1994-1996 time period during which the 
present series of applications were filed. Since the enabling disclosure 
requirement involves an analysis of whether an application enables one of 
ordinary skill in the art to make and use an invention, and since the skill in the 
art has advanced enormously since 1979, the Genentech opinion is of little 
relevance. 

Moreover, Genentech involved a unique situation wherein a 
patentee re-filed a patent application with a wholly new claim, in an attempt to 
enjoin an alleged infringer. As characterized by the Federal Circuit, the unique 
factual circumstances were as follows: an unsolved problem in the art had 
been the difficulty of obtaining a human protein (hGH) from a precursor that 
contained added protein material; Genentech's specification taught a soluti n to 
the problem wherein hGH was expressed without the added material; yet 
Genentech was attempting, in its re-filed application, to "bootstrap" by claiming 
a wholly different solution to the problem, namely, expression via synthesis and 
processing of a cleavable fusion protein. Genentech, 42 U.S.P.Q.2d at 1005. 
Genentech 's specification contained "no disclosure of any specific starting 
material or of any of the conditions under which [the claimed] process can b 
carried out." id. In these circumstances, the Court found Genen tech's patent 
invalid. 
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In contrast, the present application teaches the procedures . 
necessary to identify polynucleotides according to claim 1 . For example, th 
present application teaches hybridization assays to identify candidate 
polynucleotides from other cDNA libraries; expression techniques for expressing 
polypeptides; and screening techniques to identify those polypeptides that bind 
to the extracellular domain of human FIt4. 

The final case relied upon by the Patent Office, In re Wands, 
actually supports, rather than negates, a conclusion of enablement. The Wands 



opinion stands for the proposition that "Enablement is not precluded by the 

necessity for some experimentation such as routine screening. . . . The test is 

not merely quantitative, since a considerable amount of experimentation is 

permissible, if it is merely routine, or if the specification in question provides a 

reasonable amount of guidance with respect to the direction in which the 

experimentation should proceed." In re Wands, 8 U.S.P.Q.2d 1400, 1404 

(Fed. Cir. 1988). In Wands, the Federal Circuit reversed as improper a rejection 

under § 1 1 2, first paragraph. The Court recognized that practitioners in the 

pertinent molecular biological art were prepared to perform multiple screening 

experiments of "negatives" in order to identify one "positive." Wands, 8 

U.S.P.Q.2d at 1406. Moreover, for the purposes of evaluating whether 

experimentation is "undue," the Federal Circuit recognized that "an experiment" 

was not simply defined by the screening of a single clone, but rather, by a 

larger process that can involve producing and screening several clones: 

Furthermore, in the monoclonal antibody art it appears that 
an "experiment" is not simply the screening of a single 
hybrtdoma, but is rather the entire attempt to make a 
monoclonal antibody against a particular antigen. This 
process entails immunizing animals, fusing lymphocytes from 
the immunized animals with myeloma cells to make 
hybridomas, cloning the hybridomas, and screening the 
antibodies produced by the hybridomas for the desired 
characteristics. 



In re Wands, 8 U.S.P.Q.2d at 1407. 

As explained more fully in Section VII, below, the present specification enables 
the present claims, under the standards established in Wands. £ 



D 
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VII. The rejection of claims 18-25 under §112, first paragraph, should be 
withdrawn. 

In paragraph 9 of the Office action, the Patent Office rejected 
claims 18-25, alleging that the full scope of the claims was not enabled by the 
specification: 

Claims 18-25 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling 
for polynucleotides having the sequence set forth in SEQ ID 
NO:32, for polynucleotides encoding polypeptides having 
the amino acid sequence set forth in SEQ ID NO:33, and for 
polypeptides comprising residues 1-120 or 1-180 of SEQ ID 
NO:33, does not reasonably provide enablement for the 
scope of polynucleotides commensurate with the claims. 
The specification does not enable any person skilled in the 
art to which it pertains, or with which it is most nearly 
connected, to make the invention commensurate in scope 
with these claims. 

(Office action at pp. 6-8.) 

The Applicants traverse-in-part and amend-in-part. 

A principal basis for the rejection relates to the alleged scope of 

encoded-polypeptides encompassed by the claims: 

The breadth of claims 1 8-25 encompasses 
polynucleotides encoding all active fragments of the protein 
of SEQ ID NO:33, or those that are 23 kDa or 32 kDa in 
size. Claim 21 recites the limitation that the fragment 
comprises SEQ ID NO: 13, but this claim encompasses 
polypeptides in which SEQ ID NO: 13 is the only sequence 
derived from the protein of SEQ ID NO:33. The only 
guidance offered by the specification to chose fragments 
that may make the invention is provided at page 1 1 where 
at least residues 1-1 20 of SEQ ID NO:33 are taught to be 
required for activity by comparison to PDGF {infra). 

(Office action at pp. 6-7.) 

The Applicants respectfully submit that the breadth of the claims 

are commensurate in scope with the guidance in the specification. 
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A. There is no undue experimentation involved in synthesizing th 
polynucleotides (or the encoded polypeptides) within the scope f 
the claims. 

By providing the amino acid sequence set forth in SEQ ID NO: 33, 
the specification enables one skilled in the art to make essentially any 
polypeptide comprising a portion of SEQ ID NO: 33, and enables one to make 
essentially any polynucleotide coding sequence for such polypeptide. For 
example, such polynucleotides may be synthesized using automated 

_ synthesizers-or-using-recombinant-techniquesJe.g.,_using_pol y nucleotides o f 

the invention and/or variants thereof obtained by site-directed mutagenesis). 

B. There is no undue experimentation involved in screening 
polypeptides for the abilities to bind Flt4 or stimulate Flt4 
phosphorylation. 

Claim 1 8 is limited to nucleic acids that comprise a sequence 
encoding a polypeptide comprising a portion of SEQ ID NO: 33 effective to 
permit binding to F!t4. This limitation is commensurate in scope with the 
teachings in the application, because the specification teaches that encoded 
polypeptides are Flt4 ligands, and teaches Flt4 binding assays (and 
phosphorylation assays) to determine whether a polypeptide is capable of 
binding to Flt4 receptor tyrosine kinase (and whether the peptide is capable of 
stimulating Flt4 autophosphorylation). (See, e.g.. Examples 4-5.) Such assays 
are the "routine screening* type of assay contemplated by the Federal Circuit in 
the Wands opinion. 

C. The specification provides guidance for identifying portions of SEQ 
ID NO: 33 effective to permit F1t4 binding. 

The specification provides significant guidance for determining 

portions of SEQ ID NO: 33 that are effective to permit Flt4 binding. For 

example, although SEQ ID NO: 33 contains 350 amino acids, the specification 

provides guidance that the first 33 amino acids are not critical for Flt4 binding. 

(See, e.g., p. 23, lines 5-10, and p. 25, line 27, to p. 26, line 6, which teach 

that a mature form of VEGF-C lacks the first 33 residues of SEQ ID NO: 33.) 
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The specification further teaches that the amino acids essential for 
retaining Flt4 ligand activity are contained within approximately amino acids 1- 
120 of SEQ ID NO: 33, and that the proteolytic cleavage that produces a 
mature, naturally occurring F!t4 ligand occurs within approximately amino acids 
1-180 of SEQ ID NO: 33. (Specification at p. 5, lines 27-31.) There is 
guidance that the observed "23 kD polypeptide exemplified in the application is 
likely to represent the VEGF-homologous domain of VEGF-C, and that the 
carboxy-terminal sequences that contain cysteine motifs reminiscent of a 
Balbiani ring 3 protein are cleaved off. (Specification at p. 11, lines 4-23.) At 
page 11, lines 33-35, attention is drawn to the probable importance of eight 
conserved cysteine residues of VEGF-C, which correspond to residues 29, 54, 
60, 63-64, 71, 107, and 109 of SEQ ID NO: 33 . (See Figure 10 and the 
amended Sequence Listing filed herewith.) 

Additionally, the specification outlines a protocol for defining that 
portion of SEQ ID NO: 33 which corresponds with the naturally-occurring Flt4 
ligand. (See pp. 29-30.) Furthermore, the specification provides guidance to 
(a) generate progressive deletion products of the Flt4 ligand cDNA; (b) express 
these modified cDNAs; and (c) assay the resulting truncated protein forms, 
e.g., by studying their ability to induce Flt4 autophosphorylation. (Specification 
at p. 30, lines 6-17.) The Declaration Under 37 C.F.R. §1.132 of Dr. Kari 
Alitalo filed herewith provides evidence that such procedures were successful in 
further characterizing the natural processing of VEGF-C and in identifying VEGF- 
C fragments that are capable of binding Flt4. (See 11 6-9.) 

Collectively, these teachings serve to both provide guidance f r 
predicting the portions of SEQ ID NO: 33 that are effective to permit F!t4 
binding; and (2) reduce the amount of experimentation required to determine 
the minimum portion of SEQ ID NO: 33 that is critical for receptor binding. 
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D. 



The Patent Office's reliance upone Heldin to support its rejection is 
improper. 

The Patent Office cited a Heldin publication in support of its 



rejection: 

Heldin et al. (reference C40), however, teach the criticality 
of structures throughout the corresponding region of PDGF, 
such as extended loop structures (Figure 2), disulfide bonds 
involving residue 1 (page 249, column 1), and specific 
residues including those up to residue 154 Hoc. c/Y.). 
Moreover, comparison with PDGF is of limited predictive 
value, because the stereo-specific interaction required 
between~VEGF-C~arid its receptor are~diffeTent than" those 
between PDGF and its receptor as evidenced by the fact 
that the two ligands do not bind the same receptors. 
Without additional structural information on the ligand, the 
skilled artisan cannot predict which additional fragments of 
the protein of SEQ ID NO:33 might bind the receptor. 
Recitation that the encoded proteins must be 23 or 32 kDa 
in size does not provide significant additional guidance or 
limitation to the scope of the claims, because this limitation 
does not exclude the presence of sequences unrelated to 
VEGF-C within the polypeptide, nor does it exclude various 
post-translational modifications known to profoundly 
influence the apparent molecular weight without affecting 
the primary sequence of the polypeptide. Where the art is 
unpredictable, as in the case of physiological activity, more 
guidance is required. In re Fisher, 166 USPQ 18 (CCPA 
1970). 

(Office action at p. 7.) 

The Applicants agree that comparison with PDGF, by itself, would be of limit d 

predictive value. However, as outlined above in Section C, comparison with 

PDGF is merely one of many factors taught in the specification for predicting 

which fragments bind the receptor; and the application teaches routine 

screening to determine which fragments actually bind the receptor. 
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E. The Patent Office's suggestion that one skilled in the art must test 
every fragment of SEQ ID NO: 33 is incorrect. 

Underlying the Patent Office's rejection is the implicit assumption 

that the experimentation involved to practice the invention would require the 

screening of every possible fragment of SEQ ID NO: 33: 

The vast amount of experimentation required to test all the 
encompassed fragments is an additional factor to be 
considered in the overall determination of whether the 
experimentation required to make the invention is undue. 
For the reasons set forth, undue experimentation would be 
required to make the invention commensurate with the 
scope of the claims. In re Wands. 8 USPQ2d 1400. 1404 
(CAFC 1988). 

(Office action at pp. 7-8.) 

As an initial matter, the Applicants wish to clarify that the claims as written are 
directed to polynucleotides comprising a nucleotide sequence that encodes a 
polypeptide that is capable of bindingto Ht4. The "testing" of polypeptid 
fragments for Flt4 binding determines whether polynucleotides encoding the 
fragments fall within the claims. Therefore, to the extent the claims have been 
interpreted as "encompassing" both binding and non-binding fragments, the 
Patent Office has improperly ignored a limitation of the claims. 

Second, the Patent Office's assumption that one must test "all" 
fragments improperly ignores the significant guidance in. the specification with 
respect to those portions of SEQ ID NO: 33 that are effective to permit binding 
to Flt4. This guidance drastically reduces the number of fragments that one 
would select for screening. 

Moreover, the Patent Office's suggestion that it is necessary to 
test all fragments of SEQ ID NO: 33 ignores the scientific ability of one of 
ordinary skill in the art. Importantly, one of ordinary skill in the art would n t 
conduct experimentation by haphazardly making all of the possible fragments f 
SEQ ID NO: 33 and testing their ability to bind the receptor. An artisan of 
ordinary skill understands that each fragment that is screened provides 
guidance as to that portion of SEQ ID NO: 33 that is effective for binding, and 
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that portion which is not. 2 An artisan of ordinary skill also understands . 
techniques for accelerating a screening process, 3 and techniques for screening 
multiple polypeptides simultaneously. Thus, the examiner's reasoning greatly 
overstates both the quantity and the nature of the experimentation required to 
practice the invention as claimed. 



F. The basis for rejection is moot with respect to the Applicants new 
claims 30-36. 



New claims 30-36 contain additional limitations (relative to rejected 
claims 18-25) that characterize portions of SEQ ID NO: 33 which are effective 
to permit Flt4 binding, and which are encoded by the claimed polynucleotide. 
These additional limitations render inapplicable the bases for rejection that the 
Patent Office alleged against claims 18-25. Evidence in support of the 
patentability of these claims is provided in paragraphs 6-9 of the Declaration 
under 37 C.F.R. §1.132 of Dr. Kari Alitalo filed herewith. 



VIII. The rejection of claims 3-5, 11, 13. and 17-25 under §112. second 
paragraph, should be withdrawn. 

In paragraph 10 of the Office action, the Patent Office rejected 

claims 3-5, 11, 13, and 17-25 under 35 U.S.C. §112, second paragraph, 

alleging that these claims were indefinite for failing to particularly point out and 

distinctly claim the subject matter which the Applicants regard as the invention. 



2 For example, a determination that a polypeptide comprising residues 1- 
120 of SEQ ID NO: 33 is effective to permit binding to Flt4 and mat a 
polypeptide comprising residues 121-317 is ineffective to permit binding w uld 
provide significant guidance as to that portion of SEQ ID NO: 33 to further 
screen for effective fragments. Thus, the assertion that it would be necessary 
to screen "all" fragments of SEQ ID NO: 33 to practice the claimed invention 
relies upon the false assumption that individual screening assays will be • 
performed without knowledge gained from prior screenings. 

3 For example, it is within the skill of the art to synthesize spaced del tion 
mutants (e.g., residues 1-100, 1-110, 1-120, 1-130, 10-120, 20-120, etc.) 
from SEQ ID NO: 33, rather than successive deletion mutants (1-130, 1-129, 1 
128, 1-127, 1-126 . . .), to more rapidly identify effective portions for binding 
Flt4. 
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The Patent Office relied upon a Human Genome Sciences publication in support 
of its rejection: - 
SEQ ID NO: 32 encodes a protein whose amino 
terminus is indicated as residue 1 , and the specification 
teaches that the amino terminal of a 23 kDa protein 
expressed from the polynucleotide has the amino terminus . 4 
shown in SEQ ID NO: 13; however. Human Genome 
Sciences, Inc. disclose DNA encoding a similar sequence 
(99% global identity using the Smith-Waterman algorithm 
with 100% identity to the instantly claimed protein in the 
amino terminus through the instant residue 8) whose amino 
terminus is indicated as residue -8 of the instant protein. It 
would have been understood in the art that a disclosure of a 
particular residue as "residue 1 n would have meant that this 
residue was the amino terminus of the mature polypeptide; 
however, it was unclear which residue corresponds to the 
amino terminus of the encoded polypeptide, making the 
designation of a particular amino acid residue as a "residue 
1 " indefinite. Although Human Genome Sciences was 
published after the effective filing date, the publication is 
used to show that the instant claims were indefinite at the 
time of filing. MPEP 21 24 citing In re Glass, 492 F.2d - 
1228, 1232 n. 6., 181 USPQ 31, 34 n.6 (CCPA 1974). 

(Office action at p. 8.) 
Clarification is in order. 

A. The present application teaches that amino acid 1 is the thre nine 
that is the 34th residue of SEQ ID NO: 33. 

The Patent Office is correct that the specification teaches that the 
amino terminal amino acid of a 23 kDa protein expressed from a polynucleotide 
comprising SEQ ID NO: 32 has the amino terminus shown in SEQ ID NO: 13. 
This amino terminus corresponds with the 34th residue in SEQ ID NO: 33. As 
explained in the Statement Pursuant to 37 C.F.R. §1.825 filed herewith, the 
Sequence Listing has been amended herein to reflect the fact that this threonine 
residue represents the amino terminus of a mature VEGF-C protein. 

The amino terminus taught in the present application reflects the 
results of amino acid sequencing of a purified VEGF-C protein secreted from a 
human cell line. (See Specification at pp. 21-23 (Example 5).) Thus, the 
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Applicants' asserted amino terminus is based upon the scientific 
characterization of a secreted human protein, 

B. Human Genome Sciences did not establish the amino terminus of a 

mature VEGF-C protein, and the cited publication is a mere guess 

that Human Genome Sciences later withdrew. 

Apparently, the Patent Office relies upon Human Genome 
Science's International Patent Publication WO 95/24473 (hereinafter "HGS1") 
in support of its rejection. As set forth below, ^HGS'1^Bli«tioire^iairil5 ~ 
no sound scientific data to render indefinite the present claims or to call into 
question the Applicants' determination of the correct amino terminus of a 
mature VEGF-C protein. 

The HGS1 publication teaches a "VEGF2" polypeptide "comprising 
350 amino acids residues of which approximately the first 24 amino acids 
represent the leader sequence." (HGS1 at p. 4 (emphasis added).) The HGS1 
publication does not base its determination of a -mature" 326 amino acid 
polypeptide on any scientific data. In fact, the only purported expression 
studies in the HGS1 publication were in vitro expression of PCR-amplified 
portions of cDNAs. (HGS1 at pp. 28-29.) The in vitro expression machinery 
employed would not necessarily process the expressed protein, and the HGS 
authors do not even report any analysis of the amino terminus of this in vitro 
protein. Because the splice site in the HGS1 publication is pure speculati n, the 
authors assert only that "the first 24 amino acids residues are likely to be leader 
sequence ~ . . . (HGS1 at p. 5 (emphasis added).) 4 

In fact, International Patent Publication No. WO 96/39515 
(hereinafter "HGS2"). a later publication by a different Human Genome Sciences 
authorship entity, seems to refute the definition of a "mature" amino terminus 
that is proffered in HGS1 . More particularly, HGS2 alleges that "VEGF2 
contains an open reading frame encoding a protein of 419 amino acid residu s 



4 Moreover, HGS1 fails to identify a VEGF2 binding partner and fails t 
demonstrate a VEGF2 biological activity. 
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of which approximately the first 23 amino acid residues are the putative leader 
sequence such that the mature protein comprises 396 amino acids...." (HGS2 
at p. 7.) Thus, more than one year after HGS1, the Human Genome Sciences 
scientists have apparently retracted or contradicted the teachings in HGS1 
relating to a proper definition of "mature" VEGF2. HSG2, like HGS1, contains 
no scientific study to define a true "mature" VEGF2. 

Thus, a careful scientific analysis reveals that the present 
application properly defines an amino terminus for a mature VEGF-C protein, 
based on sequencing studies of a VEGF-C protein that is actually expressed in a 
human cell line. The multiple, different amino termini alleged by Human 
Genome Sciences in its publications are mere speculation, unsupported by 
scientific evidence. Because the Applicants* asserted amino terminus is 
scientifically supported and the Human Genome Sciences purported amino 
termini are mere speculation, the Patent Office's indefiniteness rejection f 
claims 3-5, 11, 13, and 17-25 should be withdrawn. 

IX. The rejection of claims 3-5, 11, 13. and 17-25 under §112. second 
paragraph, should be withdrawn. 

In paragraph 1 1 of the Office action, the Patent Office rejected 

claims 1 1 and 13, under 35 U.S.C. §112, second paragraph, alleging that these 

claims were indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention: 

Specifically, the term "approximately" in claims 1 1 and 1 3 is 
a relative term which renders the claim indefinite. The term 
"approximately" is not defined by the claim, the 
specification does not provide a standard for ascertaining 
the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the 
invention. 

(Office action at p. 9.) 

Solely for the purpose of expediting allowance, the Applicants have amended 
claim 1 1 to remove the allegedly indefinite term. Claim 1 3 has been canceled 
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herein. These amendments render this rejection moot. The rejection should 
therefore be withdrawn. 

X. Comments concerning the Examiner's statement of reasons for the 
indication of allowable subject matter. 

In paragraph 13 of the Office action, the Examiner commented as 
follows about the state of the art: 

The following is a statement of reasons for the 
indication of al1owable~subject~matter: polynucleotides 
encoding the instantly claimed ligand appear to be novel 
over the prior art of record. Borg et al. (reference C7), for 
example, disclose that the ligand for Flt4 was not known in 
the art around the time of invention. Closest prior art is a 
DNA with about 99% identity to the claimed polynucleotide 
(Human Genome Sciences, Inc. reference B1), but the 
publication date antedates the effective filing date of the 
instant application. Other relevant prior art made of record 
below discloses a series of expressed sequence tags (ESTs) 
with high identity to large regions of the Flt4 ligand cDNA. 
The probable identity of these ESTs was not disclosed, and 
without the benefit of hindsight, the artisan at the time of 
invention would not have been motivated to use these ESTs 
to make the claimed invention. It was not known that these 
ESTs encoded a receptor ligand, nor was it known that 
these ESTs were nearly identical to the Ht4 ligand cDNA at 
the time of invention. In fact, the only EST posited to 
encode a particular protein was taught to encode a Balbiani 
ring protein (Hillier et al., EST-STS Accession No, T81690), 
hardly giving motivation to use the EST to find the claimed 
invention. 

(Office action at pp. 9-10.) 

The Applicants first wish to clarify that the publication date of reference B1 
does nor antedate the effective filing date of the instant application. It is 
apparent from the context of the Office action that this is what the Examiner 
intended. 

Moreover, the Applicants respectfully submit that all of the claims 
in the present application would be patentable over reference B1, even if that 
reference (or a counterpart U.S. patent) constituted statutory prior art. 
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For example, claim 1 is directed to a host cell transformed or 
transfected with a polynucleotide of the invention, wherein the host cell 
expresses a polypeptide encoded. by said polynucleotide, said polypeptide 
including a domain defined by eight conserved cysteines and having homology 
to vascular endothelial growth factor (VEGF) and lacking any domain having 
cysteine motifs of a Bafbiani ring 3 protein (BR3PJ. Reference B1 does n t even 
suggest to try to recombinantly express a polypeptide lacking domains having 
BR3P cysteine motifs. Even if such a suggestion existed, there would be no 
reasonable expectation from reference B1 that such a polypeptide would bind 
Flt4. In fact, there is no recognition in reference B1 that any polypeptide binds 
Flt4. Thus, the subject matter of claim 1 is novel and unobvious over reference 
BV. It will be apparent that similar reasoning supports the novelty and 
nonobviousness of host cell claims 3, 4, 5, 7, 25-29. and 35, and of method 
claims 35-38. 

Claim 1 8 is directed to a nucleic acid comprising a nucleotide 
sequence that encodes a polypeptide that is capable of binding to Flt4, said 
polypeptide having an amino acid sequence comprising a portion of the amin 
acid sequence shown in SEQ ID NO: 33 effective to permit such binding, said 
polynucleotide lacking a nucleotide sequence that encodes the portion of the 
amino acid sequence shown in SEQ ID NO: 33 that has cysteine motifs of a 
Bafbiani ring 3 protein. It is totally unexpected from reference B1 that a nucleic 
acid that encodes a portion of SEQ ID NO: 33 that lacks the recited BR3P 
encoding sequences still encodes a polypeptide that is capable of binding Flt4. 
These unexpected properties support the unobviousness of claim 18 and claims 
that depend therefrom. Similar considerations support the unobviousness of 
claims 33-35 over reference B1 . 

thus, all of the pending claims would remain patentable over 
reference B1, even if this reference were statutory prior art. 
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XI. Prosecution has been suspended in a related application. 

Pursuant to 37 C.F.R. §1.56, the Applicants wish to apprise the 



Examiner that prosecution has been suspended in a parent application (U.S. S.N. 
08/510,133) "because a reference relevant to the examination . . . may soon 
become available." As set forth in Section X, above, if the reference is a U.S. 
patent counterpart to reference B1, the reference should not prevent allowance 
of the present application. AH of the pending claims are directed to subject 

— matter-thatis-patentably-distinct-from-anything-disclosed-or-suggestedin 

reference B1. 



For the foregoing reasons, the applicants respectfully request 
reconsideration, withdrawal of all claim rejections and objections to the 
specification, and allowance of claims 1, 3-5, 7, 11, and 18-38. 



CONCLUSION 



Respectfully submitted. 



MARSHALL, CTTOOLE, GERSTEIN. 
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APPENPIX QF CLAIMS 



1 . (Twice amended) A host cell transformed or transfected with a 
polynucleotide encoding a polypeptide that is capable of binding with high 
affinity to the extracellular domain of human Flt4 receptor tyrosine kinas 

wherein said polynucleotide includes a strand that hybridizes t a 
DNA comprising the non-coding strand complementary to SEQ ID NO: 32, 
under the following hybridization conditions: 

(a) hybridization at 42°C for 20 hours in a solution 
containing 50% formamide, 5x SSPE, 5x Denhardt's solution, 
0.1% SOS and 0.1 mg/ml denatured salmon sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65°C with a wash 
solution containing 1x SSC, and 0.1 % SDS; and 

wherein said host cell expresses a polypeptide encoded by said 
polynucleotide, said polypeptide including a domain defined by eight conserved 
cysteines and having homology to vascular endothelial growth factor (VEGF) 
and lacking any domain having cysteine motifs of a Balbiani ring 3 protein 
(BR3P). 

2. [CANCELED] 

3. (Twice amended) A host cell transformed or transfected with a 
nucleic acid encoding a polypeptide having the amino acid sequence shown in 
SEQ ID NO: 33, wherein said host cell expresses a polypeptide encoded by said 
polynucleotide, said polypeptide including a domain defined by eight conserved 
cysteines and having homology to vascular endothelial growth factor (VEGF) 
and lacking any domain having cysteine motifs of a Balbiani ring 3 protein 
(BR3P). 

4. (Amended) A host cell according to claim 3 wherein said 
nucleic acid comprises the sequence shown in SEQ ID NO: 32. 

5. (Twice amended) A host cell according to claim 3 wherein said 
polynucleotide is a vector comprising a nucleic acid that encodes a polypeptide 
having the amino acid sequence shown in SEQ ID NO: 33. 

6. [CANCELED] 

7. (Amended) A host cell comprising plasmid pFLT4-L f deposited 
as ATCC accession No. 97231, wherein said host ceil expresses a polypeptide 
encoded by said plasmid, said polypeptide including a domain defined by eight 
conserved cysteines having homology to vascular endothelial growth factor 
(VEGF) and lacking any domain having cysteine motifs of a Balbiani ring 3 
protein (BR3P). 



-35- 



8. [CANCELED] 



9. [CANCELED] 

10. [CANCELED] 

1 1 . (Twice amended} A purified and isolated nucleic acid 
according to claim 1 9 wherein said polypeptide comprises amino acids 1 to 1 20 
of SEQ ID NO: 33. 

12. [CANCELED] 



13. [CANCELED] 

14. [CANCELED] 

15. [CANCELED] 

16. [CANCELED] 

17. [CANCELED] 

18. (Amended) A purified and isolated nucleic acid comprising a 
nucleotide sequence that encodes a polypeptide that is capable of binding to an 
Flt4 receptor tyrosine kinase, said polypeptide having an amino acid sequence 
comprising a portion of the amino acid sequence shown in SEQ ID NO: 33 
effective to permit such binding, said polynucleotide lacking a nucleotide, 
sequence that encodes the portion of the amino acid sequence shown in SEQ 
ID NO: 33 that has cysteine motifs of a Balbiani ring 3 protein. 

19. A purified and isolated nucleic acid according to claim 18 
wherein said polypeptide is capable of stimulating tyrosine phosphorylation of 
Flt4 receptor tyrosine kinase. 

20. (Amended) A purified and isolated nucleic acid according to 
claim 1 9 wherein said polypeptide has an apparent molecular weight of about 
23 kD as assessed by SDS polyacrylamide gel electrophoresis under reducing 
conditions. 

21. A purified and isolated nucleic acid according to claim 19 
wherein said polypeptide comprises an amino-terminal amino acid sequenc set 
forth in SEQ ID NO: 13. 

22. A purified and isolated nucleic acid according to claim 21 
wherein said polypeptide comprises approximately 1 20 amino acids. 



6 



: P 
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23. A purified and isolated nucleic acid according to claim 1 8 
wherein said polypeptide has an apparent molecular weight of about 32 kDa as 
assessed by SDS polyacrylamide gel electrophoresis under reducing conditions. 

24. A vector comprising a nucleic acid according to claim 18. 

25. A host cell transformed or transfected with a vector according 

to claim 24. 

26. A host cell according to claim 1 that expresses a naturally 
occurring VEGF-C protein encoded by said polynucleotide. 

27. A host cell according to claim 1 that expresses a tiuman 
VEGF-C protein encoded by said polynucleotide. 

28. A host cell according to claim 27, wherein said host cell 
expresses said polynucleotide and produces a mature human VEGF-C protein 
having a molecular weight of about 23 kD as assessed by SDS-PAGE under 
reducing conditions. 

29. A host cell according to claim 1 wherein said polynucleotide is 
an expression vector, said expression vector including an expression control 
sequence operatively linked to a nucleotide sequence that encodes said 
polypeptide. 

30. A polynucleotide according to claim 18 wherein said portion 
of the amino acid sequence shown in SEQ ID NO: 33 is a continuous portion 
that includes a VEGF-homologous portion of SEQ ID NO: 33 and excludes the 
portion of SEQ ID NO: 33 that contains cysteine motifs of a Balbiani ring 3 
protein. 

31. A polynucleotide according to claim 18 wherein said portion 
of the amino acid sequence shown in SEQ ID NO: 33 is a continuous portion 
having amino acid 1 of SEQ ID NO: 33 as its amino terminal residue, and having 
as its carboxy terminal residue an amino acid between residues 119 and 126 f 
SEQ ID NO: 33. 

32. A purified and isolated nucleic acid according to claim 19 
wherein amino terminal amino acids 2 through 1 8 of said polypeptide have an 
amino acid sequence corresponding to amino acids 2 through 1 8 set forth in 
SEQ ID NO: 13. 

33. A polynucleotide encoding a polypeptide that is capable of 
binding the extracellular domain of human Flt4 receptor tyrosine kinase and 
stimulating tyrosine phosphorylation of Flt4 receptor tyrosine kinase, said 
polypeptide consisting of a continuous portion of the sequence shown in SEQ 
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ID NO: 33, said continuous portion commencing at residue number 1 of SEQ ID 
NO: 33 and lacking at least carboxy terminal residues of SEQ ID NO: 33 beyond 
residue 125. 

34. An expression construct comprising the polynucleotide 
according to claim 33 operatively linked to an expression control sequence. 

35. A host cell transformed or transfected with the expression 
construct of claim 34. 

36. A method for producing a polypeptide that is capable of 

binding the extracellular domain-of-human-Flt4 receptor-tyrosine kinase and 

stimulating tyrosine phosphorylation of Flt4 receptor tyrosine kinase, comprising 
the steps of: 

growing a host cell according to claim 35 under conditions which 
permit expression in said host cell of a polypeptide encoded by said 
polynucleotide; and 

isolating said polypeptide from the host cell or the growth medium 
of the host cell. 

37. A method for producing a polypeptide that is capable of 
binding the extracellular domain of human Flt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell according to any one of claims 1,3,4, 5, 7, 
26, or 27 under conditions which permit expression by said host cell of a 
polypeptide that is capable of binding the extracellular domain of human Flt4 
receptor tyrosine kinase, said polypeptide including a domain defined by eight 
conserved cysteines and having homology to vascular endothelial growth factor 
(VEGF) and lacking any domain having cysteine motifs of a Balbiani ring 3 
protein (BR3P); and 

isolating said polypeptide from the host cell or the growth medium 
of the host cell. 

38. A method for producing a polypeptide that is capable of 
binding the extracellular domain of human Flt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell according to claim 25 under conditions which 
permit expression by said host cell of a polypeptide encoded by said nucleic 
acid that is capable of binding the extracellular domain of human Flt4 receptor 
tyrosine kinase; and 

isolating said polypeptide from the host cell or the growth medium 
of the host cell. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Alitalp, Kari 

joukov, Vladimir 

(ii) TITLE OF INVENTION: RECEPTOR LIGAND 
(iii) NUMBER OF SEQUENCES: 45 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Marshall, O'Toole, Gerstein, Murray & 

(B) STREET: 6300 Sears Tower, 233 South Wacker Drive 

(C) CITY: Chicago 

(D) STATE: Illinois 

(E) COUNTRY: United States of America 

(F) ZIP: 60606-6402 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS -DOS 

(p) SOFTWARE: Patentln Release #1.0, Version #1-25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/585, 89S 

(B) FILING DATE: 12 -JAN- 19 96 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/510,133 
<B) FILING DATE: 01 -AUG- 1995 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/34 0,011 

(B) FILING DATE: 14 -NOV- 1994 

(viii) ATTORNEY /AGENT INFORMATION: 
(A) NAME: Gass, David A. 
<B) REGISTRATION NUMBER: 38,153 

(C) REFERENCE /DOCKET NUMBER: 28967/33072 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 312/474-6300 v 

(B) TELEFAX: 312/474-0448 
<C) TELEX: 2S-3856 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 20 base pairs 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
TGTCCTCGCT GTCCTTGTCT 

(2) INFORMATION FOR SEQ ID NO: 2: » 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 70 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
ACATGCATGC CACCATGCAG CGGGGCGCCG CGCTGTGCCT GCGACTGTGG CTCTGCCTGG 
GACTCCTGGA 

(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

'(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ACATGCATGC CCCGCCGGTC ATCC 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
3 (B) TYPE: nucleic acid 

\^ . (C) STRANDEDNESS: single 

\£ m (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

CGGAATTCCC CATGACCCCA AC 

(2) INFORMATION FOR SEQ ID NO-.5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE,: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 
CCATCGATGG ATCCTACCTG AAGCCGCTTT CTT 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
ATTTAGGTGA CACTATA 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
CCATCGATGG ATCCCGATGC TGCTTAGTAG CTGT 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 40 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

'(ii) MOLECULE TYPE: protein 

\xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Pro Met Thr Pro Thr Thr Tyr Lys Gly Ser Val Asp Asn Gin Thr Asp 
15 10 IS 

Ser Gly Met Val Leu Ala Ser Glu Glu Phe Glu Gin lie Glu Ser Arg 
20 25 30 

His Arg Gin Glu Ser Gly Phe Arg 
35 40 

(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
CTGGAGTCGA CTTGGCGGAC T 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

CGCGGATCCC TAGTGATGGT GATGGTGATG TCTACCTTCG ATCATGCTGC CCTTATCCTC 

(2). INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

CCCAAGCTTG GATCCAAGTG GCTACTCCAT GACC 34 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 20 base pairs 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 

20 

GTTGCCTGTG ATGTGCACCA 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C> STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Xaa Glu Glu Thr He Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He 
1.5 10 15 

Leu Lys 

(2) INFORMATION FOR SEQ ID NO: 14: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
GCAGARGARA CNATHAA 17 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
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Glu Glu Thr He Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

GCAYTTNARD ATYTCNGT 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: S amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
- (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Thr Glu He Leu Lys 
1 S 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 

ATTCGCTGCA GCACACTACA AC 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 19 base pairs 
..(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19 

TCNGTGTTGT AGTGTGCTG 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 7 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Ala Ala His Tyr Asn Thr Glu 
1 S 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TAATACGACT CACTATAGGG 
(2) INFORMATION FOR SEQ ID NO: 22: 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
^ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 



GTTGTAGTGT GCTGCAGCGA ATTT 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 
* (A) LENGTH: 8 amino acids 

; (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

j (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Lys Phe Ala Ala Ala His Tyr Asn 
1 5 

J (2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
I (B) TYPE: nucleic acid 

i (C) STRANDEDNESS: single 

} (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

TCACTATAGG GAGACCCAAG C 

(2) INFORMATION FOR SEQ ID NO: 25: 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH : 219 base pairs 

(B) TYPE : nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:2S: 
: TCACTATAGG GAGACCCAAG CTTGGTACCG AGCTCGGATC CACTAGTAAC GGCCGCCAGT 
GTGGTGGAAT TCGACGAACT CATGACTGTA CTCTACCCAG AATATTGGAA AATGTACAAG 
TGTCAGCTAA GGCAAGGAGG CTGGCAACAT AACAGAGAAC AGGCCAACCT CAACTCAAGG 
ACAGAAGAGA CTATAAAATT CGCTGCAGCA CACTACAAC 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
ACAGAGAACA GGCCAACC 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
TCTAGCATTT AGGTGACAC 
(2) INFORMATION FOR SEQ ID NO: 28: 

( i ) SEQUENCE CHARACTERI STICS : 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 
AAGAGACTAT AAAATTCGCT GCAGC 
(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 



CCCTCTAGAT GCATGCTCGA 
(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE! - DNA (genomic ) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
GTTGTAGTGT GCTGCAGCGA ATTT 
(2) INFORMATION FOR SEQ ID NO: 31: 

- (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 



(2) INFORMATION FOR SEQ ID NO: 32: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1140 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 37. .1086 

(ix) FEATURE : . 

(A) NAME /KEY: mat_peptide 

(B) LOCATION : 136.. 1086 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 



GAGCAGTTAC GGTCTGTGTC CAGTGTAGAT GAACTC ATG ACT GTA 



20 



TCACTATAGG GAGACCCAAG C 



21 




-33 -30 




102 



ISO 
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AAA TTT GCT GCA GCA CAT TAT AAT ACA GAG ATC TTG AAA AGT ATT GAT 198 
Lys Phe Ala Ala Ala His Tyr Asn Thr Glu lie Leu Lys Ser lie Asp 
10 IS 20 

AAT GAG TGG AGA AAG ACT CAA TGC ATG CCA CGG GAG GTG TGT ATA GAT 246 
Asn Glu Trp Arg Lys Thr Gin Cys Met Pro Arg Glu Val Cys lie Asp 
25 30 35 

GTG GGG AAG GAG TTT GGA GTC GCG ACA AAC ACC TTC TTT AAA CCT CCA 294 
Val Gly Lys Glu Phe Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro 
40 4S SO 

TGT GTG TCC GTC TAC AGA TGT GGG GGT TGC TGC AAT AGT GAG GGG CTG 342 
Cys Val Ser Val Tyr Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu 
5S 60 65 

GAG TGC ATG AAC ACC AGC ACG AGC TAC CTC AGC AAG ACG TTA TTT GAA 390 
Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu 
70 75 80 85 

ATT ACA GTG CCT CTC TCT CAA GGC CCC AAA CCA GTA ACA ATC AGT TTT 438 
He Thr Val Pro Leu Ser Gin Gly Pro Lys Pro Val Thr He Ser Phe 
' . 90 95 100 

GCC AAT CAC ACT TCC TGC CGA TGC ATG TCT AAA CTG GAT GTT TAC AGA 486 
Ala Asn His Thr Ser Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg 
10S HO H5 

CAA GTT CAT TCC ATT ATT AGA CGT TCC CTG CCA GCA ACA CTA CCA CAG S34 
Gin Val His Ser He He Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin 
120 125 130 

TGT CAG GCA GCG AAC AAG ACC TGC CCC ACC AAT TAC ATG TGG AAT AAT S82 
Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn 
13S 140 145 

CAC ATC TGC AGA TGC CTG GCT CAG GAA GAT TTT ATG TTT TCC TCG GAT 630 
His He Cys Arg Cys Leu Ala Gin Glu Asp Phe Met Phe Ser Ser Asp 
ISO 155 160 165 

GCT GGA GAT GAC TCA ACA GAT GGA TTC CAT GAC ATC TGT GGA CCA AAC 678 
Ala Gly Asp Asp Ser Thr Asp Gly Phe His Asp He Cys Gly Pro Asn 
170 175 180 

AAG GAG CTG GAT GAA GAG ACC TGT CAG TGT GTC TGC AGA GCG GGG CTT 726 
Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys Val Cys Arg Ala Gly Leu 
18S 190 195 

CGG CCT GCC AGC TGT GGA CCC CAC AAA GAA CTA GAC AGA AAC TCA TGC 774 
Arg Pro Ala Ser Cys Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys 
200 205 210 

CAG TGT GTC TGT AAA AAC AAA CTC TTC CCC AGC CAA* TGT GGG GCC AAC 822 
Gin Cys Val Cys Lys Asn Lys Leu Phe Pro Ser Gin Cys Gly Ala Asn 
215 220 22S 

CGA GAA TTT GAT GAA AAC ACA TGC CAG TGT GTA TGT AAA AGA ACC TGC 870 
Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys Val Cys Lys Arg Thr Cys 
230 235 240 245 

CCC AGA AAT CAA CCC CTA AAT CCT GGA AAA TGT GCC TGT GAA TGT ACA 918 
Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys Cys Ala Cys Glu Cys Thr 
250 255 260 

GAA AGT CCA CAG AAA TGC TTG TTA AAA GGA AAG AAG TTC CAC CAC CAA 966 
Glu Ser Pro Gin Lys Cys Leu Leu Lys Gly Lys Lys Phe His His Gin 
265 270 275 



> 
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ACA TGC AGC TGT TAC AGA CGG CCA TGT ACG AAC CGC CAG AAG GCT TGT 1014 
Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr Asn Arg Gin Lys Ala Cys 
280 285 290 

GAG CCA GGA TTT TCA TAT ACT GAA GAA GTG TGT CGT TGT GTC CCT TCA 1062 
Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser 
295 300 305 

TAT TGG AAA AGA CCA CAA ATG AGC TAAGATTGTA CTGTTTTCCA GTTCATCGAT 1116 
Tyr Trp Lys Arg Pro Gin Met Ser 
310 315 

TTTCTATTAT GGAAAACTGT GTTG H40 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 350 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

' (ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu 
-33 -30 -25 -20 

Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn Leu Asn Ser 
-15 -10 -5 

Arg Thr Glu Glu Thr He Lys Phe Ala Ala Ala His Tyr Asn Thr Glu 
1 5 10 15 

lie Leu Lys Ser He Asp Asn Glu Trp Arg Lys Thr Gin Cys Met Pro 
20 25 30 

Arg Glu Val Cys He Asp Val Gly Lys Glu Phe Gly Val Ala Thr Asn 
35 40 43 

Thr Phe Phe Lvs Pro Pro Cvs Val Ser Val Tyr Arg Cys Gly Gly Cys 
SO " 5S 60 

Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu 
65 70 75 

Ser Lys Thr Leu Phe Glu He Thr Val Pro Leu Ser Gin Gly Pro Lys 
80 85 90 95 

Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg Cys Met Ser 
100 105 HO 

Lys Leu Asp Val Tyr Arg Gin Val His Ser He He Arg Arg Ser Leu 
115 120 125 

Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr 
130 135 140 

Asn Tyr Met Trp Asn Asn His He Cys Arg Cys Leu Ala Gin Glu Asp 
145 150 155 

Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp Gly Phe His 
160 165 170 175 

Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys 
180 185 190 
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Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro His Lys Glu 
19S 200 205 

Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys Leu Phe Pro 
210 215 220 

Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys 
22S 230 235 

Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys 
240 245 250 255 

Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu Leu Lys Gly 
260 265 270 

Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr 
275 280 285 

Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val 
290 295 300 

Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met Ser 
.305 310 315 

(2) INFORMATION FOR SEQ ID NO:34: 

(i) SEQUENCE CHARACTERISTICS : 
. (A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) . TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
TGAGTGATTTGTAGCTGCTGTG 
(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
TATTGCAGCAACCCCCACATCT 

(2J INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 196 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: not relevant 



(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Met Arg Thr Trp Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 
1 5 10 15 

His Ala Leu Ala Glu Glu Ala Glu He Pro Arg Glu Leu He Glu Arg 
20 25 30 

Leu Ala Arg Ser Gin lie His Ser He Arg Asp Leu Gin Arg Leu Leu 
35 40 45 

Glu He Asp Ser Val Gly Ala Glu Asp Ala Leu Glu Thr Ser Leu Arg 
50 S5 60 

^ a ^_ Hi . s _ Gly _ Ser _ H i s _AXa-Ile-Asn-His-Val_Pro_Glu_Lys_Arg_ProJVal _ 

65 70 75 80 

Pro He Arg Arg Lys Arg Ser He Glu Glu Ala He Pro Ala Val Cys 
85 9° 95 

Lvs Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 
- * 100 105 - HO 

* Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 
115 120 125 

Cvs Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 
130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

Lvs Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 
* 165 170 175 

Cys Ala Cys Ala Thr Ser Asn Leu Asn Pro Asp His Arg Glu Glu Glu 
180 185 190 

Thr Asp Val Arg 
195 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 241 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 
1 5 10 15 

Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 
20 25 30 

Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 
35 40 45 

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 
50 55 60 
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Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 7S 80 

Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 
85 9° 95 

Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 
100 105 HO 

Ara Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 
115 120 125 

Aro Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 
130 135 140 

Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu He Val Arg 
145 150 155 160 

Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 
165 170 175 

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 
180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 
195 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 
210 21S 220 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

Ala 



INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 149 amino acids 

(B) TYPE : amino acid 

(C) STRAND ED NESS : not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Met Pro Val Met Arg Leu Phe Pro Cys Phe Leu Gin Leu Leu Ala Gly 
IS 10 15 

Leu Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly 
20 25 30 

Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly 
35 40 45 

Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu 
50 55 60 

Tyr Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu 
65 70 75 80 
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Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro 
"85 90 95 

Val Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys lie Arg Ser Gly 
100 105 HO 

Asp Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gin His Val Arg Cys 
US ~ 120 125 

Glu Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Cys Gly Asp 
130 135 140 

Ala Val Pro Arg Arg 
145 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 170 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : not relevant 

(D) TOPOLOGY: not relevant 

'(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 

Met Pro Val Met Arg Leu Phe Pro Cys Phe Leu Gin Leu Leu Ala Gly 
1 5 10 iS 

f 3 Leu A ia Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly 

V- , r 20 25 30 



20 25 

Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly 
3S 40 45 

Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu 
SO 55 60 

Tvr Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu 
65 70 75 80 

Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro 
8S 90 95 

Val Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys lie Arg Ser Gly 
100 105 HO 

Asn Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gin His Val Arg Cys 
115 120 125 

Glu Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Arg Arg Pro 
130 13S 140 

Lys Gly Arg Gly Lys Arg Arg Arg Glu Lys Gin Arg Pro Thr Asp Cys 
145 150 155 160 

His Leu Cys Gly Asp Ala Val Pro Arg Arg 
165 170 

(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 147 amino acids 
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(B) TYPE: amino acid 

(C) STRAND EDNESS : not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
x 5 10 IS 

Tvr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
1 20 25 30 

Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 40 45 

Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp .He Phe Gin Glu 
SO 55 60 

Tvr Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
65 70 75 80 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
85 90 95 

Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His 
100 105 HO 

Gin Gly Gin His He Gly Glu Met Ser Phe Leu Gin His Asn Lys Cys 
115 120 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Lys Cys Asp Lys 
130 135 140 

Pro Arg Arg 
145 

(2). INFORMATION FOR SEQ ID N0:41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 191 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
15 10 15 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
20 25 3° 

Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 40 45 • 

Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp He Phe Gin Glu 
SO 55 60 



V 

-t 

L 
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Tvx Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu 
65 70 75 80 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
" 85 90 95 

Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His 
100 105 HO 

Gin Gly Gin His He Gly Glu Met Ser Phe Leu Gin His Asn Lys Cys 
115 120 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Asn Pro Cys Gly 
130 135 140 



t3 



Pro Cys Ser Glu Arg Arg Lys His Leu Phe Val Gin Asp Pro Gin Thr 
145 150 15S 160 

Cys Lys Cys Ser Cys Lys Asn Thr Asp Ser Arg Cys Lys Ala Arg Gin 
165 170 175 

Leu Glu Leu Asn Glu Arg Thr Cys Arg Cys Asp Lys Pro Arg Arg 
180 185 190 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 215 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
i 1 5 10 15 |j 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly fej 
7 20 25 30 

\ ■ i 

j Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 

I . 35 40 45 H 

Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp He Phe Gin Glu ^ 
j 50 55 60 

' Tvr Pro Asp Glu He Glu Tyr He Phe Lys Pro Ser Cys Val Pro Leu t 

65 70 75 80 | 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
85 90 95 

S Thr Glu Glu Ser Asn He Thr Met Gin He Met Arg He Lys Pro His. | 

- 100 105 HO I 

\ Gin Gly Gin His He Gly Glu Met Ser Phe Leu Gin His Asn Lys Cys 

I 115 120 125 j 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Lys Lys Ser Val ■ v 

130 135 140 L. : 



0 
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Arg Gly Lys Gly Lys Gly Gin Lys Arg Lys Arg Lys Lys Ser Arg Tyr 
14S * ISO 155 160. 

Lys Ser Trp Ser Val Pro Cys Gly Pro Cys Ser Glu Arg Arg Lys His 
165 170 175 

Leu Phe Val Gin Asp Pro Gin Thr Cys Lys Cys Ser Cys Lys Asn Thr 
180 185 190 

Asp Ser Arg Cys Lys Ala Arg Gin Leu Glu Leu Asn Glu Arg Thr Cys 
195 200 205 

Arg Cys Asp Lys Pro Arg Arg 
210 215 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 232 amino acids 

(B) TYPE : amino acid 

(C) STRAND EDNESS: not relevant: 

(D) TOPOLOGY: not relevant 

(if) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu 
15 10 15 

Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala Glu Gly 
20 25 30 

Gly Gly Gin Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gin 
35 40 45 

Arg Ser Tyr Cys His Pro lie Glu Thr Leu Val Asp lie Phe Gin Glu 
50 55 60 

Tyr Pro "Asp Glu lie Glu Tyr lie Phe Lys Pro Ser Cys Val Pro Leu 
65 70 75 80 

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro 
85 90 95 

Thr Glu Glu Ser Asn lie Thr Met Gin He Met Arg He Lys Pro His 
100 105 110 

Gin Gly Gin His He Gly Glu Met Ser Phe Leu Gin His Asn Lys Cys 
115 120 125 

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gin Glu Lys Lys Ser Val 
130 135 140 

Arg Gly Lys Gly Lys Gly Gin Lys Arg Lys Arg Lys Lys Ser Arg Tyr 
145 150 155 160 

Lys. Ser Trp Ser Val Tyr Val Gly Ala Arg Cys Cys Leu Met Pro Trp 
165 170 175 

Ser Leu Pro Gly Pro His Pro Cys Gly Pro Cys Ser Glu Arg Arg Lys 
180 185 190 
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His Leu Phe Val Gin Asp Pro Gin Thr Cys Lys Cys Ser Cys Lys Asn 
195 200 205 

Thr Asp Ser Arg Cys Lys Ala Arg Gin Leu Glu Leu Asn Glu Arg Thr 
210 215 220 

Cys Arg Cys Asp Lys Pro Arg Arg 
225 230 

(2) INFORMATION FOR SEQ ID NO: 44: 

<i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1997 base pairs 

(B) TYPE: nucleic acid 

(C)— STRANDEDNESS :— single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 3 52.. 1608 



(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

CCCGCCCCGC CTCTCCAAAA AGCTACACCG ACGCGGACCG CGGCGGCGTC CTCCCTCGCC 60 

CTCGCTTCAC CTCGCGGGCT CCGAATGCGG GGAGCTCGGA TGTCCGGTTT CCTGTGAGGC 120 

TTTTACCTGA CACCCGCCGC CTTTCCCCGG CACTGGCTGG GAGGGCGCCC TGCAAAGTTG ' 180 

GGAACGCGGA GCCCCGGACC CGCTCCCGCC GCCTCCGGCT CGCCCAGGGG GGGTCGCCGG 240 

GAGGAGCCCG GGGGAGAGGG ACCAGGAGGG GCCCGCGGCC TCGCAGGGGC GCCCGCGCCC 300 

CCACCCCTGC CCCCGCCAGC GGACCGGTCC CCCACCCCCG GTCCTTCCAC C ATG CAC 357 

Met His 
1 

TTG CTG GGC TTC TTC TCT GTG GCG TGT TCT CTG CTC GCC GCT GCG CTG 405 
Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala Ala Leu 
5 10 15 

CTC CCG GGT CCT CGC GAG GCG CCC GCC GCC GCC GCC GCC TTC GAG TCC 453 
Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe Glu Ser 
20 25 30 

GGA CTC GAC CTC TCG GAC GCG GAG CCC GAC GCG GGC GAG GCC ACS GCT 501 
Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala Thr Ala 
35 .40 45 50 

TAT GCA AGC AAA GAT CTG GAG GAG CAG TTA CGG TCT GTG TCC AGT GTA 549 
Tyr Ala Ser Lys Asp Leu Glu Glu Gin Leu Arg Ser Val Ser Ser Val 
55 60 65 

GAT GAA CTC ATG ACT GTA CTC TAC CCA GAA TAT TGG AAA ATG TAC AAG 597 
Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys 
70 75 80 

TGT CAG CTA AGG AAA GGA GGC TGG CAA CAT AAC AGA GAA CAG GCC AAC 645 
Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn 
85 90 95 



(ix) 
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CTC AAC TCA AGG ACA GAA GAG ACT ATA AAA TTT GCT GCA GCA CAT TAT 693 
Leu Asn Ser Arg Thr Glu Glu Thr He Lys Phe Ala Ala Ala His Tyx 
100 ' 105 HO 

AAT ACA GAG ATC TTG AAA ACT ATT GAT AAT GAG TGG AGA AAG ACT CAA 741 
Asn Thr Glu He Leu Lys Ser He Asp Asn Glu Trp Arg Lys Thr Gin 
US 120 125 130 

TGC ATG CCA CGG GAG GTG TGT ATA GAT GTG GGG AAG GAG TTT GGA GTC 789 
Cys Met Pro Arg Glu Val Cys He Asp Val Gly Lys Glu Phe Gly Val 
135 140 145 

GCG ACA AAC ACC TTC TTT AAA CCT CCA TGT GTG TCC GTC TAG AGA TGT 837 
Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys 
ISO 155 160 

GGG GGT TGC TGC AAT ACT GAG GGG CTG CAG TGC ATG AAC ACC AGC ACG 885 
Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr 
165 170 175 

AGC TAC CTC AGC AAG ACG TTA TTT GAA ATT ACA GTG CCT.CTC TCT CAA 933 
Ser Tyr Leu Ser Lys Thr Leu Phe Glu He Thr Val Pro Leu Ser Gin 
.180 185 190 

GGC CCC AAA CCA GTA ACA ATC AGT TTT GCC AAT CAC ACT TCC TGC CGA 981 
Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg 
195 200 205 210 

TGC ATG TCT AAA CTG GAT GTT TAC AGA CAA GTT CAT TCC ATT ATT AGA 1029 
Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser He He Arg 
21S 220 225 

CGT TCC CTG CCA GCA ACA CTA CCA CAG TGT CAG GCA GCG AAC AAG ACC 1077 
Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr 
230 235 240 

TGC CCC ACC AAT TAC ATG TGG AAT AAT CAC ATC TGC AGA TGC CTG GCT 1125 
Cys Pro Thr Asn Tyr Met Trp Asn Asn His He Cys Arg Cys Leu Ala 
245 250 255 

CAG GAA GAT TTT ATG TTT TCC TCG GAT GCT GGA GAT GAC TCA ACA GAT 1173 
Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp 
260 265 270 

GGA TTC CAT GAC ATC TGT GGA CCA AAC AAG GAG CTG GAT GAA GAG ACC 1221 
Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr 
275 280 285 290 

TGT CAG TGT GTC TGC AGA GCG GGG CTT CGG CCT GCC AGC TGT GGA CCC 1269 
Cys Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 30S 

CAC AAA GAA CTA GAC AGA AAC TCA TGC CAG TGT GTC TGT AAA AAC AAA 1317 
His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
310 315 320 

CTC TTC CCC AGC CAA TGT GGG GCC AAC CGA GAA TTT GAT GAA AAC ACA 1365 
Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr 
325 330 335 

TGC CAG TGT GTA TGT AAA AGA ACC TGC CCC AGA AAT CAA CCC CTA AAT 1413 
Cys Gin Cys Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn 
340 345 350 

CCT GGA AAA TGT GCC TGT GAA TGT ACA GAA AGT CCA CAG AAA TGC TTG 1461 
Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu 
355 360 365 370 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Title: RECEPTOR LIGAND 



Applicant(s): 
Alitalo et al. 



Serial No: 08/585,895 
Filed: January 12, 1996 



Group Art Unit: 1801 
Examiner: Lathrop, B. 



AMENDMENT TRANSMITTAL WITH 
PETITION FOR EXTENSION OF TIME 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 



Transmitted herewith are the following documents for the above application: 

1. Amendment and Reply Pursuant to 37 C.F.R. 5 5 1.1 1 1 and 1.1 15. including: 

(A) new pages 40-60 comprising a paper copy of a substitute Sequence Listing; 

(B) Exhibits 1,2 and 3; 

2. Computer-readable copy of substitute Sequence Listing; 

3. Statement Pursuant to 37 C.F.R. 1.825(a) and 51.825(b); 

4. Declaration under 37 C.F.R. 5 1 .1 32 of Dr. Kari Alitalo; 

5. Declaration of Biological Culture Deposit in Compliance with Budapest Treaty 
Requirements; 

6. Check in the amount of $475.00 in payment of fee for extension of time; and 

7. Check in the amount of $360 in payment of fee for extra claims. 

CERTIFICATE QF MAILING (37 CFR 1,8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being 
deposited with the United States Postal Service as first class mail, postage prepaid, on November 
26. 1997, in an envelope addressed to the Assistant Commissioner for Patents, Washington, D.C. 
20231. 



David A. Gass 
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1 . Small Entity Status 

B Small entity status has been established and is still effective. 



2. Extension of Time 

H This is a petition for an extension of time under 37 CFR 1 .1 36 for the total number 
of months checked below: 



EXTENSION 
(Months) 


FEE FOR LARGE ENTITY 


FEE FO 


R SMALL ENTITY 


One Month 




$i 10.00 




$55.00 


Two Months 




$400.00 




$200.00 


Three Months 




$950.00 


X 


$475.00 


Four Months 




$1,510.00 




$755.00 



If an additional Extension of Time is required, please consider this a petition therefor. 



Extension Fee: $ 475 00 



O An extension for month(s) 

has already been secured and the fee 

paid therefor of $ is 

deducted from the total fee due for the 
total months of extension now 
requested. 

Deduction: $0 



Extension Fee Due With This Request $ 475.00 



3. Fee for Claims 

The fee for additional claims ((37 CFR 1.16(bMd)J has been calculated as shown below: 



1 — 






SMALL ENTITY 


OTHER THAN A 
SMALL ENTITY 




Claims 
Remaining 
After 
Amendment 


Hig 
Previou 


hest No. 
sly Paid For 


Present 
Extra 


Rate 


Additional 
Fee 


Rata 


Foe j 

I 


-TOTAL— 


33 


-MINUS- 


20— 


13 


XI I * 


$ 143 


X22- 




tNDEP. 


5 


MINUS 


3 


2 


X41 - 


$82 


X82- 




- First Presentation of Multiple Dependent Claim 1 


+ 135- 


$135 


♦ 270- 


$ 


TOTAL ADDITIONAL FEE 


$360 


OR 


$ | 



Method of Payment of Fees 

Attached are checks in the amount of $475 and $360. 

D Charge Deposit Account No. 13-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 



Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed 
or any additional fees which may be required during the pendency of this application under 
37 CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A Copy of this Transmittal is 
enclosed. 

Please refund any overpayment to Marshall. O'Toole. Gerstein, Murray & Borun at the 
address below. 

Respectfully submitted, 

MARSHALL. O'TOOLE. GERSTEIN. 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago. Illinois 60606-6402 
(312) 474-6300 



By: s= - 



David A. Gass 
Reg. No: 38.153 



November 26. 1 997 
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Transmitted herewith are the following documents for the above application: 

1 . Amendment and Reply Pursuant to 37 C.F.R. § § 1 .1 11 and 1 .1 1 5, including: 

(A) new pages 40-60 comprising a paper copy of a substitute Sequence Listing- 

(B) Exhibits 1 ,2 and 3; 

2. Computer-readable copy of substitute Sequence Listing; 

3. Statement Pursuant to 37 C.F.R. 1.825(a) and § 1.825(b); 

4. Declaration under 37 C.F.R. § 1 .1 32 of Dr. Kari Alitalo; 

5. Declaration of Biological Culture Deposit in Compliance with Budapest Treaty 
Requirements; 

6. Check in the amount of $475.00 in payment of fee for extension of time; and 

7. Check in the amount of $360 in payment of fee for extra claims. 

CERTIFICATE OF MAII I filG (37 CFR 1 ftl 
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th8 Unit6d StateS Postal Service as first class mail ' Postage prepaid, on November 
20231 ^ an envel0pe addressed to the Assistant Commissioner for Patents, Washington. D.C. 
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DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY j 

munoJ inventor. I hereby declare that my residence, post office address and citizenship are as stated below next 
e that I am an original, first and joint inventor of the subject matter which is claimed and for which a patent U 
sought on the"invenuon entitled -RECEPTOR LIGAND," the specification of which was filed as Application Serial No. 08/585.895. 
I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amende* 
by an ny^^* attached hereto. I acknowledge the duty to disclose to the Patent and Trademark Office all information known u 
me to be material to patentability as defined in 37 CF.R. §1-36. 

1 hereby claim foreign priority benefits under 35 U.S.C. § 1 19 of any foreign application^) for patent or inventor's certificate 
c of any PCT international application^) designating at least one country other than the United States of America listed below and 
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prepaid, in an envelope addressed to: 
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-Washington^-D=G^-20231 1 -on this date:- 



David A. Gass 
Registration No. 38,153 



DECLARATION OF BIOLOGICAL CULTURE DEPOSIT 
IN COMPLIANCE W ITH BUDAPEST TREATY REQUIREMENTS 

j Assistant Commissioner for Patents 

Washington, D.C. 20231 

1 

] Sir: 

* I, the undersigned, declare that: 

| 1. I am an inventor of the subject matter of the above-identified patent 

application. 

1 2. The plasmid designated FLT4-L, described in the specification of the above- 

identified application at pages 28-29 (and elsewhere), was deposited on 24 July 1995 with 
the American Type Culture Collection (ATCC), 12301 Parklawn Drive, Rockville, Maryland 
20852, under the terms of the Budapest Treaty. This plasmid was assigned ATCC accession 
number 97231. A copy of the ATCC deposit receipt, confirming viability of the deposit, is 
attached hereto. 



i. 
I 
i 



3. With respect to the permanence of the deposit, the ATCC is an official 
depository in accordance with the Budapest Treaty for the above-deposited material, and I 
affirm that, should the plasmid identified in paragraph 2 mutate, become non-viable, or be 
inadvertently destroyed, I will replace it for at least thirty (30) years from the date f the 
original deposit, or for at least five (5) years from the date of the most recent request for 
release of a sample, or for the enforceable life of any patent issued on the above-mentioned 
application, whichever period is longest. 

4. With respect to availability of the plasmid identified in paragraph 2, 1 affirm 
that the deposit has been made under conditions of assurance of (a) ready accessibility thereto 
by the public if an enforceable patent is granted whereby all restrictions to the availability 
to the public of the culture so deposited will be irrevocably removed upon the granting of the 
patent [MPEP §608.01 (p)], and (b) access to the deposit will be available during pendency 
of the patent application to one determined by the Commissioner to be entitled thereto under 
37 C.F.R. §1.14 and 35 U.S.C. §122. 

5. I hereby further declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful, false 
statements and the like so made are punishable by fine or imprisonment, or both under 
Section 1001 of Title 18 of the United States Code, and that such willful, false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Date Kari Alitalo 



American Type Culture Collection ;p 

^ ■ Drlw • Rocfcvtllc. MO 20852 USA • Telephone: <30I)2J|-S320 Tele.: IM^SS ATCCNORTII • FAX: JO I -770-2517 



B U DA P EST. TR E AT Y ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNA TIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7 3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 



University of Helsinki W 
Attention: Kari Alitalo 

Molecular/Cancer Biology Laboratory j 
P.O. Box 21 (Haartmaninkatu 3) j |P 

SF-00014, HELSINKI, FINLAND ' || 

Deposited on Behalf of: Kari Alitalo and Vladimir Joukov 

identification Reference by Depositor: ATCC Designation [ j|| 

Plasmid, FLT4-L 97231 

The deposit was accompanied by: a scientific description a proposed taxonomic description f? ! 

indicated above. - P i 

The deposit was received July 24. 1995 by this International Depository Authority and has been ; 
accepted. j «>j 

AT YOUR REQUEST: fej 

_X_ We will not inform you of requests for the strain. 

The strain will be made available if a patent office signatory to the Budapest Treaty certifies one's right I 
to receive, or if a U.S. Patent is issued citing the strain and ATCC is instructed by the United States 
Patent & Trademark Office or the depositor to release said strain. 

If the culture should die or be destroyed during the effective term of the deposit, it shall be your te 
responsibility to replace it with living culture of the same. f| 

The strain will be maintained for a period of at least 30 years after the date of deposit, and for a period 

of at least five years after the most recent request for a sample. The United States and many other ; 

countries are signatory to the Budapest Treaty. f ] 



The viability of the culture cited above was tested August 1. 1995 . On that date, the culture was 
viable. 

A 

International Depository Authority: American Type Culture Collection. Rockvifle. Md. 20852 USA 
Signfe 



Am 



ignkJre of person having authority to represent ATCC 
^nWetl e L. B 



Date: August 9. 1995 



0 



Bade, Director. Patent Depository £j 



Thomas C. Meyers 
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In re Application of: 
Alitalo et.al. 
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Filed: January 12, 1996 
For: RECEPTOR LIGAND 
Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service as first class 
mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C. 20231, on this 
date: 

Dated: 



David A. Gass 

STATEMENT PURSUANT TO 37 C.F.R. § 1.825(a) and § 1.825(b) 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I hereby state that the content of the paper and computer-readable 
forms of the substitute Sequence Listing submitted herewith, for entry as part 
of the above-identified application, are the same as each other and do not 
introduce new matter into the disclosure of the application. All of the 
amendments embodied in the substitute Sequence Listing filed herewith find 
support in the application as originally filed. 

SEQ ID NOs: 1-31 and 34-35 of the original and substitute 
Sequence Listings are identical. Therefore, no new matter has been introduced 
in these sequences. 

SEQ ID NOs: 36-43 have been added to the substitute Sequenc 
Listing pursuant to instructions from the Patent Office to include sequences 
therein that are depicted in Figure 1 0 of the application. Because these eight 
sequences all find support in Figur 10 as riginally filed, they do not introduce 



new matter. Appropriate cross-references to SEQ ID NOs: 36-43 have been 
included in the brief description of the drawing. 

SEQ ID NOs: 32-33 of the original and substitute Sequence 
Listings are identical. However, the amino acid numbering of these sequences 
has been amended in the substitute sequence listing by identifying the 34th 
residue in the substitute sequence listing as residue 1 . (In the original sequence 
listing, the 33rd residue was identified as residue 1.) This amendment finds 
support throughout the specification as originally filed. For example, the 
description of the amino terminus of a mature form of VEGF-C is found in the 
specification at p. 23, lines 5-10, and is confirmed at page 25, line 27, to page 
26, line 6 (from which it is apparent that the first 46 codons comprise 33 
"signal sequence" residues and 1 3 amino acid residues of a secreted Flt4 
ligand).' From these excerpts of the specification that identify the amino 
terminus of a mature VEGF-C protein, it is clear that the residues of SEQ ID NO: 
33 as originally filed were misnumbered by one residue. Because the error and 
its proper correction are apparent from the specification as originally filed, the 
corrections to SEQ ID NOs: 32-33 do not introduce new matter. 

SEQ ID NOs: 44-45 of the substitute Sequence Listing depict a 
1997 base pair nucleotide sequence and a deduced amino acid sequence of a 
cDNA that was deposited with the ATCC and cross-referenced at pp. 28-29 of 
the patent application as filed. These sequences are inherent properties of the 
deposited plasmid and thus find support in the deposited plasmid itself. See 
Kennecott Corp, v. Kyocera International Inc. 5 U.S.P.Q.2d 1194 (Fed. Cir. 
1 987) (The express description of an inherent property is not new matter and 
can be added to a specification with effect as of the original filing date); In re 
Lundak, 227 U.S.P.Q. 90 (Fed. Cir. 1985); see also Declaration under 37 C.F.R. 
§1.132 of Dr. Kari Alitalo (filed herewith) at 11 2-5. 

In accordance with 37 C.F.R. §1.68, I hereby declare that the 
foregoing statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false 



2 



statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Respectfully submitted. 

MARSHALL, OTOOLE, GERSTEIN, 

MURRAY & BORUN 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, IL 60606-6402 

Telephone: (312)474-6300 



November 1997 



David A. Gass 
Registration No. 38,153 
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DECLARATION UNDER 37 C.F.R. §1.132 OF DR. KARI ALITALO 

1. I am a co-inventor of the above-identified U.S. Patent Application 
(hereinafter "the patent application"). I am familiar with the Office action from the U.S. 
Patent and Trademark Office dated May 28, 1997, in the patent application. I am making 
this declaration to provide facts and evidence to the Patent Office that may be relevant to 
the issues and rejections raised in the Office action. 

Isolation of VEGF-C protein a nd cDNA 

2. The present invention relates generally to a protein ligand for Flt4 
receptor tyrosine kinase (VEGFR-3), which our research team has designated "VEGF-C.- 
As taught in Example 14 of the patent application, VEGF-C also stimulates KDR/Flk-1 
receptor tyrosine kinase (VEGFR-2). Our research team purified a VEGF-C protein that 
we discovered in conditioned media from a PC-3 prostatic adenocarcinoma cell line. We 
demonstrated that this protein bound to the extracellular domain of Flt4 and stimulated 
Flt4 phosphorylation. (See the patent application at Examples 4-5, for example.) Using 
SDS polyacrylamide gel electrophoresis, the VEGF-C protein was originally determined 
to have a molecular weight of about 23 kilodaltons. This measurement is in good 



agreement with subsequent measurements of VEGF-C that we have recombinant^ 
expressed in multiple cell lines, where we have determined the molecular weight to be 
about 21-23 kD.) 

3. We sequenced the amino terminus of this purified VEGF-C protein as 
taught in the patent application in Example 5. (See especially p. 23.) I hereby reaffirm 
that our sequencing data from this protein is correctly reported in the patent application at 
p. 23 and in SEQ ID NO: 13. 

4. As taught in Examples 6-10 of the patent application, we used the 
amino terminal amino acid sequence taught in the patent application to obtain a cDNA 
encoding VEGF-C. A plasmid containing the cDNA that is described in Example 1 1 of 
the patent application was deposited with the American Type Culture Collection and 
accorded ATCC accession number 97231. 

5. The patent application describes a partial nucleotide sequence and a 350 
amino acid open reading frame of the deposited VEGF-C cDNA. (See SEQ ID NOs: 32 
and 33 of the patent application.) In the amendment filed herewith, these sequences have 
been amended such that the designation of residue "1" therein corresponds with the first 
residue of VEGF-C purified from PC-3 conditioned medium as described in the patent 
application. (See also paragraph 3, above.) Amended SEQ ID NOs: 32-33 are attached 
hereto as Exhibit A. Complete sequencing of the cDNA subsequently demonstrated that 
the translated open reading frame is actually 419 amino acids: it extends 69 codons 
upstream of what is reported in SEQ ID NO: 33. Attached hereto as Exhibit B is a 1997 
nucleotide sequence of the cDNA that was deposited with the ATCC. Exhibit B also 
depicts the deduced 419 amino acid open reading frame. These sequences have been 
added to the patent application as SEQ ID NOs: 44 and 45. I shall use the term "prepro- 
VEGF-C herein to refer to a polypeptide consisting of this 419 amino acid sequence. 

6. As taught in the patent application (e.g., at p. 11), the carboxyl- 
terminal amino acid sequences encoded by the VEGF-C cDNA show a pattern of spacing 
of cysteine residues reminiscent of the Balbiani ring 3 protein (BR3P) sequence that was 
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known in the art. (See Dignam and Case, Gene, 53:133-40 (1990); and Pautsson, et at. t 
J. MoL Biol., 2J/.-331-49 (1990), both of record and cited in the patent application). The 
distinctive BR3P cysteine motifs (Cys-Xaa^Cys-Xaa-Cys-Xaa-Cys, wherein Xaa is any 
residue and n is variable) occur at least four times in the carboxy-terminal portion of 
VEGF-C (see Cys residues in Exhibit B at positions 280, 291, 293, and 295; positions 
304, 315, 317, and 319; positions 328, 339, 341, and 343; and positions 347, 358, 360, 
and 362). 

VEGF-G-processing and determination of 

VEGF-C fragments that bind to Flt4. 

7. The Patent application teaches that the protein encoded by the VEGF-C 

gene is proteolytically processed, and teaches procedures to characterize this processing, 

such, as analysis using antibodies and pulse-chase experiments. The application further 

teaches to screen truncated forms of VEGF-C (e.g., deletion fragments) to determine the 

portions of VEGF-C that are necessary to bind and stimulate FU4. (See, e.g., pp. 29- 30 

of the patent application.) Using techniques such as those described at pp. 29-30 of the 

patent application and mutational analysis, our research team has extensively characterized 

the processing of human prepro- VEGF-C in mammalian cell lines. 

A. Our results from pulse-chase experiments indicate that the 
apparent first proteolytic processing of human prepro- VEGF-C involves 
cleavage of a signal peptide of about 31 residues, leaving residues 32-419 
(hereinafter "pro- VEGF-C"). Pro- VEGF-C has an apparent molecular 
weight of about 55-58 kD. 

B. We next observed that pro- VEGF-C is cleaved, either 
intracellular^ or at the cell surface, into polypeptides of about 29 kD and 
about 31-32 kD (when assessed by SDS-PAGE under reducing conditions). 
The — 32 kD polypeptide binds the extracellular domain of Flt4 receptor 
tyrosine kinase with high affinity. (See Example 13 of the patent 
application.) The - 32 kD polypeptide was purified with immunoaffinity 
chromatography using an anti- VEGF-C antibody. The amino-terminus of 
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this purified polypeptide was determined to correspond to position 32 of the 
sequence shown in Exhibit B. Thus, the —32 kD polypeptide represents 
the amino-terminal product of this proteolytic cleavage. Sequencing of the 
— 29 kD polypeptide indicated that cleavage occurred after amino acid 227 
of the 419 amino acid sequence depicted in Exhibit B. (Amino acid 227 
corresponds to residue 125 of SEQ ID NO: 33 in the patent application 
(Exhibit A).) This carboxy-terminal fragment Of about 29 kD presumably 
includes residues 228-419 of the sequence depicted in Exhibit B (residues 
126-317 of SEQ ID NO: 33). Thus, the -29 kD polypeptide includes all 
of the Balbiani ring 3 protein cysteine motifs of VEGF-C (see paragraph 6 
above). These results indicate that polypeptide fragments of the sequences 
depicted in Exhibits A or B that lack any domain having cysteine motifs of 
' a Balbiani ring 3 protein (e.g. , that lack the — 29 kD carboxy-terminal 
fragment) remain capable of binding with the extracellular domain of Flt4. 

C. We also have observed forms of VEGF-C that reflect further 
proteolytic processing at the amino terminus. For the purpose of this 
declaration, I shall collectively refer to forms of VEGF described below as 
"mature VEGF-C." 

i. As indicated in paragraph 3, above, VEGF-C isolated from 
conditioned medium of PC-3 cells has an amino terminus 
corresponding to amino acid 103 in Exhibit B (Le., amino acid 1 of 
SEQ ID NO: 33 (Exhibit A)). 

ii. We have sequenced VEGF-C that was recombinantly expressed in 
293-EBNA cells (as described in Example 1 1 of the patent 
application) and determined that the amino terminus of this form 
corresponds with position 112 of the sequence shown in Exhibit B 
(i.e., position 10 of SEQ ID NO: 33 (Exhibit A)). 



8. Our research team modified the human VEGF-C cDNA to 
recombinantly produce a fragment consisting of amino acids 104-213 of the 419 amino 
acid polypeptide in yeast (i.e., residues 2-1 1 1 of SEQ ID NO: 33). This fragment was 
shown to bind FU4 and stimulate phosphorylation of both Flt4 (VEGFR-3) and KDR 
(VEGFR-2). In another experiment, a fragment lacking residues 1-1 12 of the 419 amino 
acid polypeptide retained receptor binding activity. 

9.. Collectively, the experimental results described in the preceding 
paragraphs indicate that polypeptides lacking amino acids 1-112 and 214-419 of the 419 

residue"ammo-acid-sequenceshown-in-Exhibit-B-retain-Flt4-binding-and-stimuIatm 

activities. Stated differently, we have experimental evidence to indicate that a polypeptide 
corresponding to positions 11-112 of SEQ ID NO: 33 will retain Flt4 binding and 
stimulating activities. Moreover, one skilled in the art understands from the patent 
application how to perform receptor binding and phosphorylation assays, to localize 
further the portion of SEQ ID NO; 33 that is required for activity. 

The application enables one to obtain 
VEGF-C-encoding cDNAs from non-human sources 

10. I infer from page 5 of the Office action that the Patent Office has 
rejected a claim of the application in part because of the lack of a claim limitation with 
respect to the source animal for VEGF-C. This section of the declaration provides 
evidence that the teachings in the patent application of a human VEGF-C cDNA, 
combined with the teachings that VEGF-C protein binds Flt4 (VEGFR-3) and VEGFR-2, 
enable one to obtain VEGF-C-encoding cDNAs from non-human sources. 

11. To clone a murine VEGF-C cDNA, approximately 1 x 10 6 
bacteriophage lambda clones of a commercially-available 12 day mouse embryonal cDNA 
library (lambda EXlox library, Novagen, catalog number 69632-1) were screened with a 
radiolabeled fragment of human VEGF-C cDNA containing nucleotides 495 to 1661 of 
the nucleotide sequence shown in Exhibit B. One positive clone was isolated. 
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12. A 1323 bp EcoEI/HindJXl fragment of the insert of the isolated mouse 
cDNA clone was subcloned into the corresponding sites of the pBIuescript SK+ vector 
(Stratagene) and sequenced. The cDNA sequence of this clone was homologous to the 
human VEGF-C sequence reported herein, except that about 710 bp of 5 '-end sequence 
present in the human clone was not present in the mouse clone. 

: 13. For further screening of mouse cDNA libraries, a HindHL-BstXL 
(HindUl site is from the pBIuescript SK+ poly linker) fragment of 881 bp from the coding 
region of the mouse cDNA clone was radiolabeled and used as a probe to screen two 
additional mouse cDNA libraries. Two additional cDNA clones from an adult mouse 
heart ZAP II cDNA library (Stratagene, catalog number 936306) were identified. Three 
additional clones also were isolated from a mouse heart 5 '-stretch-plus cDNA library in 
Xgtll (Clontech Laboratories, Inc., catalog number ML5002b). Of the latter three 
clones, one was found to contain an insert of about 1 .9 kb. The insert of this cDNA 
clone was subcloned into £coRI sites of pBIuescript SK4- vector and both strands of this 
clone were completely sequenced, resulting in the nucleotide and deduced amino acid 
sequences shown in Exhibit C. It is expected that the mouse VEGF-C polypeptide 
depicted in Exhibit C is processed into a mature mouse VEGF-C protein, in a manner 
analogous to the processing of the human prepro- VEGF-C. 

14. The foregoing results demonstrate the utility of human VEGF-C- 
encoding polynucleotides of the invention for identifying and isolating polynucleotides 
encoding other non-human mammalian VEGF-C proteins. Such identified and isolated 
polynucleotides, in turn, can be expressed (using procedures similar to those described in 
the patent application for human VEGF-C) to produce recombinant polypeptides 
corresponding to non-human mammalian forms of VEGF-C. 

15. The identity of the mouse protein as VEGF-C was confirmed by 
recombinantly expressing the above-described mouse cDNA, and analyzing the expressed 
proteins. 



A. The 1.8 kb mouse VEGF-C cDNA was cloned as an EcoVl fragment 
into the retroviral expression vector pBabe-puro containing the SV40 early . 
promoter region [Morgenstern et al, NucL Acids Res., i$.*3587-3595 (1990)], and 
transfected into the Bosc23 packaging cell line [Pearet et al. , Proc. Natl. Acad. 
Sci. (USA), P0.-8392-8396 (1994)] by the calcium-phosphate precipitation method. 
For comparison, Bosc23 cells also were transfected with the previously-described 
human VEGF-C construct in the pREP7 expression vector. The expressed 
proteins were immunoprecipitated with polyclonal antibodies raised against mature 
human VEGF-C. 

B. Immunoprecipitation of VEGF-C from media of transfected and 
metabolically-labelled cells revealed bands of approximately 30-32x1 0 3 M r (a 
doublet) and 22-23x10* M r in 12.5% SDS-PAGE. These bands were not detected 
in samples from nontransfected or mock-transfected cells. These results 
demonstrate that antibodies raised against human VEGF-C recognize the 
corresponding mouse protein. 

C. For receptor binding experiments, 1 ml aliquots of media from 
metabolically-labelled Bosc23 cells were incubated with VEGFR-3 extracellular 
domain, covalently coupled to sepharose, for 4 hours at 4°C with gentle mixing. 
(See Examples 4 and 5 in the patent application.) The sepharose beads were 
washed four times with ice-cold phosphate buffered saline (PBS), and the samples 
were analyzed by gel electrophoresis as described in Joukov et al., EMBO 
75.-290-298 (1996). 

D. . Similar 30-32 x 10 3 M r doublet and 22-23 x 10 3 M r polypeptide 
bands were obtained in the receptor binding assay as compared to the 
immunoprecipitation assay. In additional experiments, mouse VEGF-C 
appeared to be a potent inducer of VEGFR-3 autophosphorylation, too. 
Thus, the putative mouse VEGF-C binds and stimulates human VEGFR-3, 
confirming its identity. The slightly faster mobility of the mouse VEGF-C 
polypeptides that was observed may be caused by the four amino acid 
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residue difference observed in sequence analysis (residues H88-E91). 
Murine VEGF-C appeared to bind VEGFR-2 with lower affinity. 

16. The human VEGF-C cDNA also was used to design probes for 
successfully isolating a quail VEGF-C cDNA from a quail cDNA library. A fragment of 
the human VEGF-C cDNA comprising nucleotides 495-1661 of Exhibit B was obtained 
by PCR amplification, cloned into the pCRII vector (Invitrogen) according to the 
manufacturer's instructions, and amplified. The insert was isolated by Eco RI digestion 
and preparative gel electrophoresis and then labelled using radioactive dCTP and random 
priming. A cDNA library made from quail embryos of stage E-4 in pcDNA-1 vector 
(Invitrogen) was then screened using this probe. About 200,000 colonies were plated and 
filter replicas were hybridized with the radioactive probe under reduced stringency 
conditions (washes at 42°C with a wash solution comprising 2x SSC/0. 1 % SDS). Nine 
positive clones were identified and secondarily plated. Two of the nine clones hybridized 
in secondary screening. The purified clones (clones 1 and 14) had approximately 2.7 kb 
Eco RI inserts. Both clones were amplified and then sequenced using the T7 and SP6 
primers (annealing to the vector). In addition, an internal Sph I restriction endonuclease 
cleavage site was identified about 1.9 kb from the T7 primer side of the vector and used 
for subcloning 5'- and 3'- Sph I fragments, followed by sequencing from the Sph I end of 
the subclones. The sequences obtained were identical from both clones and showed a 
high degree of similarity to the human VEGF-C coding region. Subsequently, walking 
primers were made in both directions and double-stranded sequencing was completed for 
1743 base pairs, including the full-length open reading frame. 

17. The cDNA sequence obtained includes a long open reading frame and 
5' untranslated region. The DNA and deduced amino acid sequences for the quail cDNA 
are set forth in Exhibit D. Studies performed with the putative quail VEGF-C cDNA 
have shown that its protein product is secreted from transfected cells and interacts with 
avian VEGFR-3 and VEGFR-2, further confirming the conclusion that the cDNA encodes 
a quail VEGF-C protein. 



18. As shown in Exhibit E, the human, murine, and avian (quail) VEGF-C 
precursor amino acid sequences share a significant degree of conservation. This high 



degree of homology confirms the likelihood of success of attempts to isolate VEGF-C 
encoding sequences from other species, especially vertebrate species, and more 
particularly mammalian and avian species, using human VEGF-C-encoding 
polynucleotides taught in the patent application as probes and using standard molecular 
biological techniques. The identity of putative VEGF-C-encoding cDNAs is confirmed 
using receptor binding studies such as the studies described in the patent application. 



Certification 

19. I hereby further declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful, false 
statements and the like so made are punishable by fine or imprisonment, or both under 
Section 1001 of Title 18 of the United States Code, and that such willful, false statements 
may jeopardize the validity of the application or any patent issued thereon. 





Date 



Kari Alitalo 
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EXHIBIT A 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

GAGCAGTTAC GGTCTGTGTC CAGTGTAGAT GAACTC ATG ACT GTA CTC TAG CCA 54 

Met Thr Val Leu Tyr Pro 
-33 -30 

GAA TAT TGG AAA ATG TAC AAG TGT CAG CTA AGG AAA GGA GGC TGG CAA 102 
Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu Arg Lys Gly Gly Trp Gin 
-25 -20 -IS 

CAT AAC AGA GAA CAG GCC AAC CTC AAC TCA AGG ACA GAA GAG ACT ATA 150 
His Asn Arg Glu Gin Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr lie 
-10 -5 15 

AAA TTT GCT GCA GGA CAT TAT AAT ACA GAG ATC TTG AAA ACT ATT GAT 198 
Lvs Phe Ala Ala Ala His Tyr Asn Thr Glu lie Leu Lys Ser lie Asp 
10 15 20 

AAT GAG TGG AGA AAG ACT CAA TGC ATG CCA CGG GAG GTG TGT ATA GAT 246 
Asn Glu Trp Arg Lys Thr Gin Cys Met Pro Arg Glu Val Cys lie Asp 
25 30 35 

GTG GGG AAG GAG TTT GGA GTC GCG ACA AAC ACC TTC TTT. AAA CCT CCA 294 
Val Gly Lys Glu Phe Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro 
40 45 SO 

TGT GTG TCC GTC TAC AGA TGT GGG GGT TGC TGC AAT ACT GAG GGG CTG 342 
Cys Val Ser Val Tyr Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu 
55 60 65 

CAG TGC ATG AAC ACC AGC ACG AGC TAC CTC AGC AAG ACG TTA TTT GAA 390 
Gin Cys Mot Asn Thr Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu 
70 75 80 85 

ATT ACA GTG CCT CTC TCT CAA GGC CCC AAA CCA GTA ACA ATC AGT TTT 438 
lie Thr Val Pro Leu Ser Gin Gly Pro Lys Pro Val Thr lie Ser Phe 
-90 95 100 

GCC AAT CAC ACT TCC TGC CGA TGC ATG TCT AAA CTG GAT GTT TAC AGA 486 
Ala Asn His Thr Ser Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg 
105 110 115 

CAA GTT .CAT TCC ATT ATT AGA CGT TCC CTG CCA GCA ACA CTA CCA CAG 534 
Gin Val His Ser lie lie Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin 
120 125 130 

TGT CAG GCA GCG AAC AAG ACC TGC CCC ACC AAT TAC ATG TGG AAT AAT 582 
Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn 
135 140 145 

CAC ATC TGC AGA TGC CTG GCT CAG GAA GAT TTT ATG TTT TCC TCG GAT 630 
His lie Cys Arg Cys Leu Ala Gin Glu Asp Phe Met Phe Ser Ser Asp 
150 155 160 165 

GCT GGA GAT GAC TCA ACA GAT GGA TTC CAT GAG ATC TGT GGA CCA AAC 678 
Ala Gly Asp Asp Ser Thr Asp Gly Phe His Asp lie Cys Gly Pro Asn 
170 175 180 

AAG GAG CTG GAT GAA GAG ACC TGT CAG TGT GTC TGC AGA GCG GGG CTT 726 
Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys Val Cys Arg Ala Gly Leu 
185 190 195 

CGG CCT GCC AGC TGT GGA CCC CAC AAA GAA CTA GAC AGA AAC TCA TGC 774 
Arg Pro Ala Ser Cys Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys 
200 205 210 

A-l 



200 



205 



210 



GAG TGT GTC TGT AAA AAC AAA CTC TTC CCC AGC ^AA TGT GG** 

Gin Cys Val Cys Lys Asn Lys Leu Phe Pro Ser Gin Cys Gly Ala Asn 

215 220 

—T car- AAC ACA TGC CAG TGT GTA TGT AAA AGA ACC TGC 

%Z S£ £ P G?u £n Sr Cys Gin Cya Val Cys Lys Arg Thr Cys 
230 235 

CCC AGA AAT CAA CCC CTA AAT CCT GGA AAA TGT GCC TGT GAA TGT ACA 
Pro £rg* £n <£n Pro Leu Asn Pro Gly Lys Cys Ala Cys Glu Cys Thr 

ran ACT CCA CAG AAA TGC TTG TTA AAA GGA AAG AAG TTC CAC CAC CAA 
^ Ser Pro" to £s C?s Leu Leu Lys Gly Lys Lys Phe His His Gin 
265 270 25 

ACA~TGCAGC~TGTTAC AGA CGG CCA TGT ACG AAC CGC CAG AAG OCT TGT " 
Thr Cys |er Cys Tyr Arg Arg Pro Cys Thr Asn Arg Gin Lys Ala Cys 

GAG CCA GGA TTT TCA TAT AGT GAA GAA GTG TGT CGT TGT GTC CCT TCA 
Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser 
29S 300 305 

TAT TGG AAA AGA CCA CAA ATG AGC TAAGATTGTA CTGTTTTCCA GTTCATCGAT 
Tyr Trp Lys Arg Pro Gin Met Ser 
310 315 

TTTCTATTAT GGAAAACTGT GTTG 



822 



870 



918 



966 



1014 



1062 



1116 



1140 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 350 amino acids 
<B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys Cys Gin Leu 
-33 -30 -25 -20 

Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn Leu Asn Ser 
-15 -10 -5 

Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr Asn Thr Glu 
1 5 10 IS 

lie Leu Lys Ser He Asp Aen Glu Trp Arg Lys Thr Gin Cys Met Pro 
* 20 25 30 

Arg Glu Val Cys He Asp Val Gly Lys Glu Phe Gly Val Ala Thr Asn 
35 40 45 

Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys Gly Gly Cys 
50 55 60 

Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr Ser Tyr Leu 
6S 70 75 

Ser Lys Thr Leu Phe Glu lie Thr Val Pro Leu Ser Gin Gly Pro Lys 
80 85 90 9S 
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Pro Val Thr lie Ser Phe Ala Asn His Thr Ser Cys Arg Cys Met Ser 
100 105 110 

Lys Leu Asp Val Tyr Arg Gin Val His Ser lie lie Arg Arg Ser Leu 
115 120 125 

Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr Cys Pro Thr 
130 135 140 

Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys Leu Ala Gin Glu Asp 
145 150 1SS 

Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp Gly Phe His 
160 165 170 175 

Asp lie Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys 
180 185 190 

Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro His Lys Glu 
195 200 205 

Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys Leu Phe Pro 
210 215 220 

Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr -Cys Gin Cys 
225 230 235 

Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys 
240 245 250 255 

Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys I*eu I«eu Lys Gly 
260 26S 270 

Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg Pro Cys Thr 
275 280 285 

Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val 
290 295 300 

Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met Ser 
305 310 315 
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EXHIBIT fi 

CCCGCCCCGC CTCTCCAAAA AGCTACACCG ACGCGGACCG CGGCGGCGTC CTCCCTCGCC 60 

CTCGCTTCAC CTCGCGGGCT CCGAATGCGG GGAGCTCGGA TGTCCGGTTT CCTGTGAGGC 120 

TTTTACCTGA CACCCGCCGC CTTTCCCCGG CACTGGCTGG GAGGGCGCCC TGCAAAGTTG 180 

GGAACGCGGA GCCCCGGACC CGCTCCCGCC GCCTCCGGCT CGCCCAGGGG GGGTCGCCGG 240 

GAGGAGCCCG GGGGAGAGGG ACCAGGAGGG GCCCGCGGCC TCGCAGGGGC GCCCGCGCCC 300 

CCACCCCTGC CCCCGCCAGC GGACCGGTCC CCCACCCCCG GTCCTTCCAC C ATG CAC 357 

Met Hxs 
1 

XTG CTG GGC TTC TTC TCT GTG GCG TGT TCT CTG CTC GCC GCT GCG CTG 405 
Leu Leu Gly Phe Phe Ser Val . Ala Cys Ser Leu Leu .Ala Ala Ala Leu 



-5 —10 : —15- 



453 



CTC CCG GGT CCT CGC GAG GCG CCC GCC GCC GCC GCC GCC TTC GAG TCC 
Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe Glu Ser 
20 25 30 

GGA CTC GAC CTC TCG GAC GCG GAG CCC GAC GCG GGC GAG GCC ACG GCT 501 
Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala Thr Ala 
35. 40 45 50 

TAT GCA AGC AAA GAT CTG GAG GAG CAG TTA CGG TCT GTG TCC AGT GTA 549 
Tyr Ala Ser Lys Asp Leu Glu Glu Gin Leu Arg Ser Val Ser Ser Val 
55 60 65 

GAT GAA CTC ATG ACT GTA CTC TAC CCA GAA TAT TGG AAA ATG TAC AAG 597 
Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys 
70 75 80 

TGT CAG CTA AGG AAA GGA GGC TGG CAA CAT AAC AGA GAA CAG GCC AAC 645 
Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn 
85 90 95 

CTC AAC TCA AGG ACA GAA GAG ACT ATA AAA TTT GCT GCA GCA CAT TAT 693 
Leu Asn Ser Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr 
100 105 HO 

AAT ACA GAG ATC TTG AAA AGT ATT GAT AAT GAG TGG AGA AAG ACT CAA 741 
Asn Thr Glu lie Leu Lys Ser lie Asp Asn Glu Trp Arg Lys Thr Gin 
115 120 125 130 

TGC ATG CCA CGG GAG GTG TGT ATA GAT GTG GGG AAG GAG TTT GGA GTC 789 
Cys Met Pro Arg Glu Val Cys lie Asp Val Gly Lys Glu Phe Gly Val 
135 140 145 

GCG ACA AAC ACC TTC TTT AAA CCT CCA TGT GTG TCC GTC TAC AGA TGT 837 
Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys 
150 155 160 

GGG GGT TGC TGC AAT AGT GAG GGG CTG CAG TGC ATG AAC ACC AGC ACG * 885 
Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr 
165 170 175 

AGC TAC CTC AGC AAG ACG TTA TTT GAA ATT ACA GTG CCT CTC TCT CAA 933 
Ser Tyr Leu Ser Lys Thr Leu Phe Glu He Thr Val Pro Leu Ser Gin 
180 185 190 

GGC CCC AAA CCA GTA ACA ATC AGT TTT GCC AAT CAC ACT TCC TGC CGA 981 
Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg 
195 200 205 210 
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TGC ATG TCT AAA CTG GAT GTT TAG AGA CAA GTT CAT TCC ATT ATT AGA 
Cyo Met Ser Lye Leu Asp Val Tyr Arg Gin Val His Ser lie lie Arg 
215 220 225 

CGT TCC CTG CCA GCA ACA CTA CCA CAG TGT CAG GCA GCG AAC AAG ACC 
Arg Ser Leu Pro Ala Thr Leu Fro Gin Cyo Gin Ala Ala Asn Lys Thr 
230 235 240 

TGC CCC ACC AAT TAC ATG TGG AAT AAT CAC ATC TGC AGA TGC CTG GCT 
Cye Pro Thr Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys Leu Ala 
245 250 255 

CAG GAA GAT TTT ATG TTT TCC TCG GAT GCT GGA GAT GAC TCA ACA GAT 
Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp 
260 265 270 

GGA TTC CAT GAC ATC TGT GGA CCA AAC AAG GAG CTG GAT GAA GAG ACC 
Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr 
275 280 285 290 

TGT CAG TGT GTC TGC AGA GCG GGG CTT CGG CCT GCC AGC TGT GGA CCC 
Cys Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 305 



1029 



1077 



1125 



1173 



1221 



1269 



CAC AAA GAA CTA GAC AGA AAC TCA TGC CAG TGT GTC TGT AAA AAC AAA 1317 
His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
310 315 320 

CTC TTC CCC AGC CAA TGT GGG GCC AAC CGA GAA TTT GAT GAA AAC ACA 1365 
Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr 
325 330 335 

TGC CAG TGT GTA TGT AAA AGA ACC TGC CCC AGA AAT CAA CCC CTA AAT 1413 
Cys Gin Cys Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn 
340 34S 350 

CCT GGA AAA TGT GCC TGT GAA TGT ACA GAA AGT CCA CAG AAA TGC TTG 1461 
Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu 
355 360 365 370 

TTA AAA GGA AAG AAG TTC CAC CAC CAA ACA TGC AGC TGT TAC AGA CGG 1509 
Leu Lys Gly Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg 
375 380 385 

CCA TGT ACG AAC CGC CAG AAG GCT TGT GAG CCA GGA TTT TCA TAT AGT 1557 
Pro Cys Thr Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser 
390 39S 400 

GAA GAA GTG TGT CGT TGT GTC CCT TCA TAT TGG AAA AGA CCA CAA ATG 1605 
Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met 
405 410 415 

AGC TAAGATTGTA CTGTTTTCCA GTTCATCGAT TTTCTATTAT GGAAAACTGT 1658 



GTTGGCACAG TAGAACTGTC TGTGAACAGA GAGACCCTTG TGGGTCCATG CTAACAAAGA 1718 

CAAAAGTCTG TCTTTCCTGA ACCATGTGGA TAACTTTACA GAAATGGACT GGAGCTCATC 1778 

TGCAAAAGGC CTCTTGTAAA GACTGGTTTT CTGCCAATGA CCAAACAGCC AAGATTTTCC 1838 

TCTTGTGATT TCTTTAAAAG AATGACTATA TAATTTATTT CCACTAAAAA TATTGTTTCT 1898 

GCATTCATTT TTATAGCAAC AACAATTGGT AAAACTCACT GTGATCAATA TTTTTATATC 1958 

ATGCAAAATA TGTTTAAAAT AAAATGAAAA TTGTATTAT 1997 
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EXHIBIT C 

Mbuae VEGF-C cDNA and deduced amino acid sequence 

GCGGCCGCGT CGACGCAAAA GTTGCGAGCC GCCGAGTCCC GGGAGACGCT CGCCCAGGGG 60 

GGTCCCCGGG AGGAAACCAC GGGACAGGGA CCAGGAGAGG ACCTCAGCCT CACGCCCCAG 120 

CCTGCGCCAG CCAACGGACC GGCCTCCCTG CTCCCGGTCC ATCCACC ATG CAC TTG 176 

Met His Leu 

CTG TGC TTC TTG TCT CTG GCG TGT TCC CTG CTC GCC GCT GCG CTG ATC 224 
Leu Cye Phe Leu Ser Leu Ala Cys Ser Leu Leu Ala Ala Ala Leu lie 
5 10 15 

CCC ACT CCG CGC GAG GCG CCC GCC ACC GTC GCC GCC TTC GAG TCG GGA 272 

P ro Ser Pro Arg Glu A l a Pro Ala Thr Val A la A la Phe Glu Ser Gly 

~20 25 30 35 

CTG GGC TTC TCG GAA GCG GAG CCC GAC GGG GGC GAG GTC AAG GCT TTT 320 
Leu Gly Phe Ser Glu Ala Glu Pro Asp Gly Gly Glu Val Lye Ala Phe 
40 45 50 

GAA GGC AAA GAC CTG GAG GAG CAG TTG CGG TCT GTG TCC AGC GTA GAT 368 
Glu Gly Lya Asp Leu Glu Glu Gin Leu Arg Ser Val Ser Ser Val Asp 
55 60 65 

GAG CTG ATG TCT GTC CTG TAG CCA GAC TAC TGG AAA ATG TAG AAG TGC 416 
Glu Leu Met Ser Val Leu Tyr Pro Asp Tyr Trp Lys Met Tyr Lys Cys 
70 75 80 

CAG CTG CGG AAA GGC GGC TGG CAG CAG CCC ACC CTC AAT ACC AGG ACA 464 
Gin Leu Arg Lys Gly Gly Trp Gin Gin Pro Thr Leu Asn Thr Arg Thr 
85 90 95 

GGG GAC ACT GTA AAA TTT GCT GCT GCA CAT TAT AAC ACA GAG ATC CTG 512 
Gly Asp Ser Val Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He Leu 
100 105 110 115 

AAA ACT ATT GAT AAT GAG TGG AGA AAG ACT CAA TGC ATG CCA CGT GAG 560 
Lys Ser He Asp Asn Glu Trp Arg Lys Thr Gin Cys Met Pro Arg Glu 
120 125 130 

GTG TGT ATA GAT GTG GGG AAG GAG TTT GGA GCA GCC ACA AAC ACC TTC 608 
Val Cys He Asp Val Gly Lys Glu Phe Gly Ala Ala Thr Asn Thr Phe 
135 140 145 

TTT AAA CCT CCA TGT GTG TCC GTC TAC AGA TGT GGG GGT TGC TGC AAC 656 
Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys Gly Gly Cys Cys Asn 
150 155 160 

AGC GAG GGG CTG CAG TGC ATG AAC ACC AGC ACA GGT TAC CTC AGC AAG 704 
Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr Gly Tyr Leu Ser Lys 
165 170 175 

ACG TTG TTT GAA ATT ACA GTG CCT CTC TCA CAA GGC CCC AAA CCA GTC 752 
Thr Leu Phe Glu He Thr Val Pro Leu Ser Gin Gly Pro Lys Pro Val 
180 185 190 195 

ACA ATC AGT TTT GCC AAT CAC ACT TCC TGC CGG TGC ATG TCT AAA CTG 800 
Thr He Ser Phe Ala Asn His Thr Ser Cys Arg Cys Met Ser Lys Leu 
200 205 210 

GAT GTT TAC AGA CAA GTT CAT TCA ATT ATT AGA CGT TCT CTG CCA GCA 848 
Asp Val Tyr Arg Gin Val His Ser He lie Arg Arg Ser Leu Pro Ala 
215 220 22S 
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ACA TTA CCA. CAG TGT CAG GCA GCT AAC AAG ACA TGT CCA ACA AAC TAT 896 
Thr Leu Pro Gin Cys Gin Ala Ala Asn Lya Thr Cys Pro Thr Asn Tyr 
230 23S 240 

GTG TGG AAT AAC TAG ATG TGC CGA TGC CTG GCT CAG CAG GAT TTT ATC 944 
Val Trp Asn Asn Tyr Met Cys Arg Cys Leu Ala Gin Gin Asp Phe He 
245 250 255 

TTT TAT TCA AAT GTT GAA GAT GAC TCA ACC AAT GGA TTC CAT GAT GTC 992 
Phe Tyr Ser Asn Val Glu Asp Asp Ser Thr Asn Gly Phe His Asp Val 
260 265 270 275 

TGT GGA CCC AAC AAG GAG CTG GAT GAA GAC ACC TGT CAG TGT GTC TGC 1040 
Cys Gly Pro Asn Lye Glu Leu Asp Glu Asp Thr Cys Gin Cys Val Cys 
280 285 290 

AAG GGG GGG CTT CGG CCA TCT ACT TGT GGA CCC CAC AAA GAA CTA GAT 1088 
Lys Gly Gly Leu Arg Pro Ser Ser Cys Gly Pro His Lys Glu Leu Asp 
295 300 305 

AGA GAC TCA TGT CAG TGT GTC TGT AAA AAC AAA CTT TTC CCT AAT TCA 1136 
Arg Asp Ser Cys Gin Cys Val Cys Lys Asn Lys Leu Phe Pro Asn Ser 
310 31S 320 

TGT GGA GCC AAC AGG GAA TTT GAT GAG AAT ACA TGT CAG TGT GTA TGT 1184 
Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr Cys Gin Cys Val Cys 
* 325 330 335 

AAA AGA ACG TGT CCA AGA AAT CAG CCC CTG AAT CCT GGG AAA TGT GCC 1232 
Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Lys Cys Ala 
340 345 350 355 

TGT GAA TGT ACA GAA AAC ACA CAG AAG TGC TTC CTT AAA GGG AAG AAG 1280 
Cys Glu Cys Thr Glu Asn Thr Gin Lys Cys Phe Leu Lys Gly Lys Lys 
360 365 370 

TTC CAC CAT CAA ACA TGC ACT TGT TAC AGA AGA CCG TGT GCG AAT CGA 1328 
Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg Pro Cys Ala Asn Arg 
375 380 385 

CTG AAG CAT TGT GAT CCA GGA CTG TCC TTT ACT GAA GAA GTA TGC CGC 1376 
Leu Lye His Cys Asp Pro Gly Leu Ser Phe Ser Glu Glu Val Cys Arg 
390 395 400 

TGT GTC CCA TCG TAT TGG AAA AGG CCA CAT. CTG AAC TAAGATCATA 1422 
Cys Val Pro Ser Tyr Trp Lys Arg Pro His Leu Asn 
405 410 415 

CCAGTTTTCA GTCAGTCACA GTCATTTACT CTCTTGAAGA CTGTTGGAAC AGCACTTAGC 1482 

ACTGTCTATG CACAGAAAGA CTCTGTGGGA CCACATGGTA ACAGAGGCCC AAGTCTGTGT 1542 

TTATTGAACC ATGTGGATTA CTGCGGGAGA GGACTGGCAC TCATGTGCAA AAAAAACCTC 1602 

TTCAAAGACT GGTTTTCTGC CAGGGACCAG ACAGCTGAGG TTTTTCTCTT GTGATTTAAA 1662 

AAAAGAATGA CTATATAATT TATTTCCACT AAAAATATTG TTCCTGCATT CA TTTTTA TA 1722 

GCAATAACAA TTGGTAAAGC TCACTGTGAT CAGTATTTTT ATAACATGCA AAACTATGTT 1782 

TAAAATAAAA TGAAAATTGT ATTATAAAAA AAAAAAAAAA AAAAAAAAAA GCTT 1836 
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EXHIBIT P 
Quail VEGF-C 

GCCCCCGCCG AGCGCrCCGC GCGCAGCCGC CGGGCCGGGC CGGCCCGCGG AGGGCGCGCT 60 

GCGAGCGGCC ACTGGGTCCT GCTTCCCTCC TTCCTCTCCC TCCTCCTCCT CCTCCTTCTC 120 

TCTGCGCTTT CCACCGCTCC CGAGCGAGCG CACGCTCGGA TGTCCGGTTT CCTGGTGGGT 180 

TTTTTACCTG GCAAAGTCCG GATAACTTCG GTGAGAATTT GCAAAGAGGC TGGGAGCTCC 3 240 

CCTGCAGGCG TCTGGGAGCT GCTGCCGCCG TCGCATCTTC TCCATCCCGC GGATTTTACT 300 

GCCTTGGATA TTGCGAGGGG AGGGAGGGGG GTGAGGACAG CAAAAAGAAA GGGGTGGGGG 360 

GGGGGAGAGA AAAGGAAAAG AAGGAGCCTC GGAATTGTGC CCGCATTCCT GCGCTGCCCC 420 

GCGGCCCCCC TCCGCTCTGC CATCTCCGCA CA ATG CAC TTG CTG GAG ATG CTC 473 

Met His Leu Leu Glu Met Leu 
1 5 

TCC CTG GGC TGC TGC CTC GCT GCT GGC GCC GTG CTC CTG GGA CCC CGG S21 
Ser Leu Gly Cys Cys Leu Ala Ala Gly Ala Val Leu Leu Gly Pro Arg 
10 IS 20 

CAG CCG CCC GTC GCC GCC GCC TAG GAG TCC GGG CAC GGC TAG TAC GAG 569 
Gin Pro Pro Val Ala Ala Ala Tyr Glu Ser Gly His Gly Tyr Tyr Glu 
25 30 35 

GAG GAG CCC GGT GCC GGG GAA CCC AAG GCT CAT GCA AGC AAA GAC CTG 617 
Glu Glu Pro Gly Ala Gly Glu Pro Lys Ala His Ala Ser Lys Asp Leu 
40 45 50 55 

GAA GAG CAG TTG CGA TCT GTG TCC AGT GTG GAT GAA CTC ATG ACA GTA 665 
Glu Glu Gin Leu Arg Ser Val Ser Ser Val Asp Glu Leu Met Thr Val 
60 65 70 

CTT TAC CCA GAA TAC TGG AAA ATG TTC AAA TGT CAG TTG AGG AAA GGA 713 
Leu Tyr Pro Glu Tyr Trp Lys Met Phe Lys Cys Gin Leu Arg Lys Gly 
75 80 85 

GGT TGG CAA CAC AAC AGG GAA CAC TCC AGC TCT GAT ACA AGA TCA GAT 761 
Gly Trp Gin His Asn Arg Glu His Ser Ser Ser Asp Thr Arg Ser Asp 

90 95 100 

GAT TCA TTG AAA TTT GCC GCA GCA CAT TAT AAT GCA GAG ATC CTG AAA 809 
Asp Ser Leu Lys Phe Ala Ala Ala His Tyr Asn Ala Glu He Leu Lys 
105 110 115 

AGT ATT GAT ACT GAA TGG AGA AAA ACC CAG GGC ATG CCA CGT GAA GTG 857 
Ser He Asp Thr Glu Trp Arg Lys Thr Gin Gly Met Pro Arg Glu Val 
120 125 130 135 

TGT GTG GAT TTG GGG AAA GAG TTT GGA GCA ACT ACA AAC ACC TTC TTT 905 
Cys Val Asp Leu Gly Lys Glu Phe Gly Ala Thr Thr Asn Thr Phe Phe 
140 145 150 

AAA CCC CCG TGT GTA TCC ATC TAC AGA TGT GGA GGT TGC TGC AAT AGT. 953 
Lys Pro Pro Cys Val Ser Zle Tyr Arg Cys Gly Gly Cys Cys Asn Ser 
155 160 165 

GAA GGA CTC CAG TGT ATG AAT ATC AGC ACA AAT TAC ATC AGC AAG ACA 1001 
Glu Gly Leu Gin Cys Met Asn He Ser Thr Asn Tyr He Ser Lys Thr 
170 175 180 
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TTG TTT GAG ATT ACA GTG CCT CTC TCT CAT GGC CCC AAA CCT G* 1 ^ ft?^ 1049 
Leu Phe Glu lie Thr Val Pro Leu Ser His Gly Pro Lys Pro Val Thr 
185 190 195 

GTC AGT TTT GCC AAT CAC ACG TCC TGC CGA TGC ATG TCT AAG TTG GAT 1097 
Val Ser Phe Ala Asn Hie Thr Ser Cys Arg Cye Met Ser Lys Leu Asp 
200 205 210 215 

GTT TAG AGA CAA GTT CAT TCT ATC ATA AGA CGT TCC TTG CCA GCA ACA 1145 
Val Tyr Arg Gin Val His Ser lie lie Arg Arg Ser Leu Pro Ala Thr 
* 3 220 225 230 

CAA ACT CAG TGT CAT GTG GCA AAC AAG ACC TGT CCA AAA AAT CAT GTC 1193 
Gin Thr Gin Cys His Val Ala Asn Lys Thr Cys Pro Lys Aim Hxs Val 
235 240 245 

TGG AAT AAT CAG ATT TGC AGA TGC TTA GCA CAG CAC GAT TTT GGT TTC 1241 
Trp Asn Asn Gin He Cys Arg Cys Leu Ala Gin His Asp Phe Gly Phe 
250 255 260 

TCT TCT CAC CTT GGA GAT TCT GAC ACA TCT GAA GGA TTC CAT ATT TGT 1289 
Ser Ser His Leu Gly Asp Ser Asp Thr Ser Glu Gly Phe His He Cys 
265 270 275 

GGG CCC AAC AAA GAG CTG GAT GAA GAA ACC TGT CAA TGC GTC TGC AAA 1337 
Glv'Pro Asn Lys Glu Leu Asp Glu Glu Thr Cys Gin Cys Val Cys Lys 
280 285 290 29S 

GGA GGT GTG CGG CCC ATA AGC TGT GGC CCT CAC AAA GAA CTA GAC AGG 1385 
Gly Gly Val Arg Pro He Ser Cys Gly Pro His Lys Glu Leu Asp Arg 
1 ' 300 305 310 

GCA TCA TGT CAG TGC ATG TGC AAA AAC AAA CTG CTC CCC AGT TCC TGT 1433 
Ala Ser Cys Gin Cys Met Cys Lys Asn Lys Leu Leu Pro Ser Ser Cys . 
315 320 325 

GGG CCT AAC AAA GAA TTT GAT GAA GAA AAG TGC CAG TGT GTA TGT AAA 14 81 

Gly Pro Asn Lys Glu Phe Asp Glu Glu Lys Cys Gin Cys Val Cys Lys 
330 33S 340 

AAG ACC TGT CCC AAA CAT CAT CCA CTA AAT CCT GCA AAA TGC ATC TGC 1529 
Lys Thr Cys Pro Lys His His Pro Leu Asn Pro Ala Lys Cys He Cys 
345 350 355 

GAA TGT ACA GAA TCT CCC AAT AAA TGT TTC TTA AAA GGA AAA AGA TTT 1577 
Glu Cys Thr Glu Ser= Pro Asn Lys Cys Phe Leu Lys Gly Lys Arg Phe 
360 365 370 375 

CAT CAC CAG ACA TGC AGT TGT TAC AGA CCA CCA TGT ACA GTC CGA ACG 1625 
His His Gin Thr Cys Ser Cys Tyr Arg Pro Pro Cys Thr Val Arg Thr 
380 385 390 

AAA CGC TGT GAT GCT GGA TTT CTG TTA GCT GAA GAA GTG TGC CGC TGT 1673 
Lys Arg Cys Asp Ala Gly Phe Leu Leu Ala Glu Glu Val Cys Arg Cys 
395 " 400 405 

GTA CGC ACA TCT TGG AAA AGA CCA CTT ATG AAT TAAGCGAAGA AAGCACTACT 1726 
Val Arg Thr Ser Trp Lys Arg Pro Leu Met Asn 
410 415 

CGCTATATAG TGTCG 1741 
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EXHIBIT E 



VEGF-C alignment 

50 

Hum WfSVX CSLLAAALg CPHE^A^ ™g£g 2SS£3£ 

K ££S£S cclaa^v£ gprSpvaTa AYESGHGYYE eepgagepka 

100 

Hua YASKDLEEQL RSVSSVDELH TVLYPEYWKH YKCQLRKGGW QHNREQANIJ* 

150 

e iss S53S SKHi |K =KS5 

Qua TRSDDSLKFA AAHYHAEILK SIDTEWRKTQ GKPREVCVDL GXEFGATTNT 

200 

„„„ ilipPCVBVY RCGGCCHSEG LQCMNTSTSY LSKTLFEITV "SQGPKPVT 
OTPCVSVY RCGGCCHSEG LQCKKTSTGY LSKTLFEITV PLSQGPKPVT 
"ua FTKFP^sIy RCGGCCHSEG LQCMHISTNY IEKTLFEITV H.SHGPKPVT 

250 

ISFAHHTSCR CMSKLDVYRQ VHSIIRRSLP ATLPQCQAAH ^CPTNYKWN 
I SFAHHTS CR CHSKLDVYRQ VHSIIRRSLP ATLPQCQAAH 
VCTA^HTSOT CHSKLDVYRQ VHSIIRRSLP ATQTQCHVAH KTCPKHHVRH 



NHICRCLAQE DFMFSSDAGD DSTDGFHDIC GPHKELDEET CQCVCRAGUt 
NYMCRCLAQQ DFIFYSHVED DSTNGFHDVC GPNKELDEDT CQCVCKGGLR 
HQICRCLAQH DFGFSSHLrGD SDTSEGFHIC GPHKELDEET CQCVCKGGVR 



Hun 
Mou 
Qua 

300 

251 

Hum 
Mou 
Qua 

350 

Hum PASCGPHKEL DRNSCQCVCK NKLFPSQCGA NREFDENTCQ CVC^TcPRN 
Mo^ PsicGPBXEL DRDSCQCVCK NXI*FPNSCGA NREFDENTCQ CVCKRTCPRN 
Sua PISCGPB^L DRABCQCMCK NKLLPSSCGP NKEFDEEKCQ CVCKXTCPKH 

400 

Hum qILpGKCAC ECTESPQKCL LKGKKFHHQT "CYRRPCTN ^^PGFS 
M«u OPLNPGKCAC ECTENTQKCF LKGKKFHHQT CSCYRRPCAN R^JCDPGLS 
Sua ECTESPNKCF I-KGKRFHHQT CSCYRPPCTV RTKRCDAGFL 

401 420 
Hum YSEEVCRCVP SYWKRPQMS* 
Mou FSEEVCRCVP SYTTKRPHLN - 
Qua LAEEVCRCVR TSWKRPLMN* 



1 



1812 -^2./ 

INPUT SET: S22772.raw 



This Raw Listing contains the General 
Information Section and up to the first 5 pages. 



l 

2 

3 (l) General Information: 



SEQUENCE LISTING 



S (i) APPLICANT: Alitalo, Karl *7^* 

I 1 joukov, Vladimir ^ C/ 



8 (ii) TITLE OF INVENTION: RECEPTOR LIGAND 

9 

10 (iii) NUMBER OF SEQUENCES: 4S 



11 



15 livl CORRESPONDENCE ADDRESS: 

12 (IV) cork*. Marshall, O'Toole, Cerstein, Murray 6 Borun 

J J (Bj. STREET: 6300 Sears Tower, 233 South Wacker Drive 

1 5 (C) CITY: Chicago 

16 (D) STATE: Illinois 
(E) COUNTRY: United States of America 



17 



25 
26 



18 (p) ZIP: 60606-6402 
19 

20 (V) COMPUTER READABLE FORM: 

21 (A) MEDIUM TYPE: Floppy disk 

2, (B) COMPUTER: IBM PC compatible 

23 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 

24 (D ) SOFTWARE: Patentln Release 11.0, Version 11.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/585,895 

2s (B) FILING DATE: 12-JAN-1996 

29 (C) CLASSIFICATION: 
30 

31 <vii) PRIOR APPLICATION DATA: 

32 (A) APPLICATION NUMBER: US 08/510,133 

33 (B) FILING DATE: 01-AUG-199S 

35 (vii) PRIOR APPLICATION DATA: 

36 (A) APPLICATION NUMBER: US 08/340,011 

37 (B). FILING DATE: 14 -NOV- 1994 
38 

39 (viii) ATTORNEY/ AGENT INFORMATION: 

40 (A) NAME: Gass, David A. 

41 ( B ) REGISTRATION NUMBER: 38,153 

42 (C) REFERENCE/ DOCKET NUMBER: 28967/33072 

44 (ix) TELECOMMUNICATION INFORMATION: 

45 (A) TELEPHONE: 312/474-6300 

46 (B) TELEFAX: 312/474-0448 



PAGE: 2 



RAW SEQUENCE LISTING 

PATENT APPLICATION US/08/585, 895A 



DATE: 01/22/98 
TIME: 15:36:49 



INPUT SET; S22772.ruw 

47 <C) TELEX: 25-3856 
48 

49 (2) INFORMATION FOR SEQ ID NO:l: 
50 

51 (i) SEQUENCE CHARACTERISTICS: 

52 (A) LENGTH: 20 base pairs 

53 (B) TYPE: nucleic acid 

54 <C) STRANDEDNESS: single 

55 <D) TOPOLOGY: linear 
56 



70 



57 (ii) MOLECULE TYPE: DNA (genomic) 
58 

59 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
60 

61 TCTCCTCGCT GTCCTTGTCT 20 
62 

6 3 (2) INFORMATION FOR SEQ ID NO: 2: 
64 

65 ' <i) SEQUENCE CHARACTERISTICS: 

66 (A) LENGTH: 70 base pairs 

67 <B) TYPE: nucleic acid 

68 (C) STRANDEDNESS: single 

69 (D) TOPOLOGY: linear 
70 

71 (ii) MOLECULE TYPE: DNA (genomic) 

72 - 

73 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
74 

75 ACATGCATGC CACCATGCAG CGGGGCGCCG CGCTGTGCCT GCGACTGTGG CTCTGCCTGG 60 

77 GACTCCTGGA 
78 

79 (2) INFORMATION FOR SEQ ID NO: 3: 
80 

61 (i) SEQUENCE CHARACTERISTICS: 

82 (A) LENGTH t 24 base pairs 

83 (B) TYPE: nucleic acid 

84 (C) STRANDEDNESS: single 

85 (D) TOPOLOGY: linear 
86 

87 (ii) MOLECULE TYPE: DNA (genomic) 

88 

89 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

90 

91 ACATGCATGC CCCCCCGGTC ATCC 24 
92 

93 (2) INFORMATION FOR SEQ ID NO: 4: 
94 

95 (i) SEQUENCE CHARACTERISTICS: 

96 (A) LENGTH: 22 base pairs 

97 (B) TYPE: nucleic acid 

98 (C) STRANDEDNESS: single 

99 (D) TOPOLOGY: linear 



22 



OA _ . RAW SEQUENCE LISTING DATE: 01/22/98 

PAGE: 3 RATENT APPLICATION US/08/S85,89SA TIME: 15:36:51 

INPUT SET: S22772.mw 

100 

101 (ii) MOLECULE TYPE: DNA (genomic) 
102 

103 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 
104 

105 CGGAATTCCC CATGACCCCA AC 
.106 

107 (2) INFORMATION FOR SEQ ID NO:5: 
108 

109 (i) SEQUENCE CHARACTERISTICS: 

110 (A) LENGTH: 33 base pairs 
HI (B) TYPE: nucleic acid 
112 (C) STRANDEDNESS : single 
H3 (D) TOPOLOGY: linear 

11S (ii) MOLECULE TYPE: DNA (genomic) 
116 

117 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

119 CCATCGATGG ATCCTACCTG AAGCCGCTTT CTT 33 
120 

121 (2) INFORMATION FOR SEQ ID NO: 6: 
122 

12 3 (i) SEQUENCE CHARACTERISTICS: 

X24 (A) LENGTH: 17 base pairs 

125 (B) TYPE: nucleic acid 

!26 <C) STRANDEDNESS: single 

127 (D) TOPOLOGY: linear 

128 , % 

129 <ii) MOLECULE TYPE: DNA (genomic) 
130 

131 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
132 

133 ATTTAGGTGA CACTATA 
134 

135 (2) INFORMATION FOR SEQ ID NO: 7: 
136 

137 (i) SEQUENCE CHARACTERISTICS: 

138 (A) LENGTH: 34 base pairs 

139 (B) TYPE: nucleic acid 

140 (C) STRANDEDNESS: single 

141 (D) TOPOLOGY: linear 
142 

143 (ii) MOLECULE TYPE: DNA (genomic) 
144 

145 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

147 CCATCGATGG ATCCCGATGC TGCTTAGTAG CTGT J * 
148 

149 (2) INFORMATION FOR SEQ ID NO: 8: 
150 

151 (i) SEQUENCE CHARACTERISTICS: 

152 . (A) LENGTH: 40 amino acids 
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PAGE: 4 



RAW SEQUENCE LISTING 

PATENT APPLICATION US/08/585, 895A 



DATE: 01/22/9: 
TIME: 15:36:54 



INPUT SET: S22772.mw 

15 3 (B) TYPE: amino acid 

154 (C) STRANDEDNESS : single 

155 (D) TOPOLOGY: linear 
156 

157 <ii) MOLECULE TYPE: protein 

158 

15 9 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

160 
161 



Pro Met Thr Prg_Thr_Thr_Tyr_Lys_Gly_Ser_Val-Asp-Asn-Gln-Thr-Asp- 
1 S io IS 



21 



162 
163 

164 Ser Oly Met Val Leu Ala ser Glu Glu Phe Glu Gin He Glu Ser Aro 

165 20 25 30 
166 

167 His Arg Gin Glu Ser Gly Phe Arg 

168 35 40 
169 

170 (2 ) INFORMATION FOR SEQ ID NO: 9: 
171 

172 (i) SEQUENCE CHARACTERISTICS: 

173 (A) LENGTH: 21 base pairs 

174 (B) TYPE: nucleic acid 

175 (C) STRANDEDNESS: single 

176 (D) TOPOLOGY: linear 
177 

178 (ii) MOLECULE TYPE: DNA (genomic) 

179 

180 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

181 

182 CTGGAGTCGA CTTGGCGGAC T 
183 

184 (2) INFORMATION FOR SEQ ID NO:10: 
185 

186 (i) SEQUENCE CHARACTERISTICS: 

187 (A) LENGTH: 60 base pairs 

188 (B) TYPE: nucleic acid 

189 (C) STRANDEDNESS: single 

190 (D) TOPOLOGY: linear 
191 

192 (ii) MOLECULE TYPE: DNA (genomic) 

193 

194 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

195 

196 CGCGGATCCC TAGTGATGGT GATGGTGATG TCTACCTTCG ATCATGCTGC CCTTATCCTC 60 

198 (2) INFORMATION FOR SEQ ID NO: 11: 
199 

200 (i) SEQUENCE CHARACTERISTICS: 

201 (A) LENGTH: 34 base pairs 

202 (B) TYPE: nucleic acid 

203 (C) STRANDEDNESS: single 

204 (D) TOPOLOGY: linear 
205 



[ 



PAGE* 5 RAW SEQUENCE LISTING DATE: 01/22/98 

PATENT APPLICATION US/08/585, 895A TIME: 15:36*56 

INPUT SET: S22772.rnw 

206 (ii) MOLECULE TYPE: DNA (genomic) 

207 

208 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

209 

210 CCCAAGCTTG GATCCAAGTG GCTACTCCAT GACC 34 
211 

212 (2) INFORMATION FOR SEQ ID NO: 12: 
213 

214 (i) SEQUENCE CHARACTERISTICS: 

215 (A) LENGTH: 20 base pairs 

216 (B) TYPE: nucleic acid 

217 (C) STRANDEDNESS: single 

218 ( D) TOPOLOGY: linear 
219 

220 (ii) MOLECULE TYPE: DNA (genomic) 

221 

222 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

223 

224 GTTCCCTGTG ATGTGCACCA 20 
225 

226 (2) INFORMATION FOR SEQ ID NO: 13: 
227 

228 (i) SEQUENCE CHARACTERISTICS: 

229 (A) LENGTH: 18 amino acids 

230 (B) TYPE: amino acid 

231 (C) STRANDEDNESS: single 

232 (D) TOPOLOGY: linear 
233 

234 (ii) MOLECULE TYPE: peptide 

235 

236 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

237 

238 Xaa Glu Glu Thr lie Lys Phe Ala Ala Ala His Tyr Asn Thr Glu He 

239 15 10 15 
240 

241 Leu Lys 

242 

243 

244 (2) INFORMATION FOR SEQ ID NO: 14: 
245 

246 (i) SEQUENCE CHARACTERISTICS: 

247 (A) LENGTH: 17 base pairs 

248 (B) TYPE: nucleic acid 
24 9 (C) STRANDEDNESS: single 
250 (D) TOPOLOGY: linear 
251 

252 (ii) MOLECULE TYPE: DNA (genomic) 

253 

254 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

25S 

256 GCAGARGARA CNATHAA 3> 7 
257 

258 (2) INFORMATION FOR SEQ ID NO: IS: 



SEQUENCE VERIFICATION REPORT DATE: 01/22/98 

PATENT APPLICATION US/08/585,895A TIME: 15:36:59 

INPUT SET: S2277Zmw 



Original Text 
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PATENT 

, rRA0 ^ 28967/33072 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Alitalo et al. 
Serial No. 08/585,895 
Filed: January 12, 1996 



Title: RECEPTOR LIGAND 

Art Unit: 1801 
Examiner: Lathrop, B. 



Change of Inventor's Address 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please be advised that the residence and mailing address of co- 
inventor Vladimir Joukov is now as follows: 

51 Massachusetts Avenue, Apt. 1F 
Boston, Massachusetts 021 1 5 

This notification is NOT intended as a change of correspondence 

address. Please continue to send correspondence to the Applicants' attorney at 

the address below: 

Respectfully submitted, 

MARSHALL, OTOOLE. GERSTEIN. 

MURRAY & BO RUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312)474-6300 




David A. Gass 
Registration No. 38,153 



Date: Ekk 2$ ffll 



ASSIGNMENT 



WHEREAS Helsinki University Licensing, Ltd., Viikinkaari 8 A, FIN-00710 
Helsinki, Finland {hereinafter HUL), its successors and assigns, is the assignee of the entire m 
right, title and interest in the invention or improvements of Kari Alitalo and Vladimir Joukov f 
relating to the cloning, isolation and sequencing of human Vascular Endothelial Gr wth ^~ 
Factor C (VEGF-C) disclosed in certain applications for Letters Patent of the United States 
and in said applications and any and all other applications, both United States and foreign' 
which Kari Alitalo and Vladimir Joukov may file, either solely or jointly with others, on said f * 
invention or improvements, and in any and all Letters Patent of the United States and foreigi^ 
countries, which may be obtained on any of said applications, and in any reissue or 
extension thereof; and ^ 



WHEREAS, for ten dollars ($10.00), and other good and valuable consideration* 
enumerated in a written agreement dated 24 October 1996, the sufficiency of which is 
hereby acknowledged, HUL has agreed to share ownership of the aforementioned invention^ 
improvements, applications, patents, reissues, extensions, and the like on a 50% / 50% 1 
equal basis with Ludwig Institute for Cancer Research, a Swiss not-for-profit corporation * 
having an office at 1345 Avenue of the Americas, New York, New York 10105 United 
States of America (hereinafter LICR); * " ' « 

NOW, THEREFORE, HUL hereby assigns to LICR a fifty percent (50%) interest Fi 
the patent applications identified in the following LIST OF PATENT PROPERTIES, and in any 
and all Letters Patent of the United States and foreign countries, which may be obtained on E 
any of said patent applications, and in any reissue or extension thereof. K 





LIST OF PATENT PROPERTIES 


Aoofication No. 


Filina Date 


Title 


08/510,133 


01/08/95 


Receptor Ligand 


08/585,895 


12/01/96 


Receptor Ligand 


08/601,132 


14/02/96 


Receptor Ligand 


08/671,573 


28/06/96 


Receptor Ligand VEGF-C 


PCT/FI96/00427 


01/08/96 


Receptor Ligand VEGF-C 


08/795,430 


02/05/97 


Vascular Endothelial Growth Factor 
C (VEGF-C) Protein and Gene, 
Mutants Thereof, and Uses Thereof 



WITNESS my hand this 
Ninety-Seven. 



. day of 



Nineteen Hundred and 



Witnesses: 



i) .Zte^.,/k^. 

Name? 



Helsinki University 
Licensing^Ltd. 



! Name: J' 



r 




i 




POWER OF ATTORNEY 



appoints : 

Alvin D. Shulman (19,412) 
Owen J- Murray (22,111) 
Allen H. Cerstetn (22.218) 
Nate F. Scarpelli (22.320) 
Edward M. O 'Toole (22,477) 
Michael F. Borua (25.447) 
Trevor B.Joike (25^42) 



The Ludwig Institute for Cancer Research hereby 



Timothy J. Vezeau (26.348) 
Cart E. Moore, Jr. (26,487) 
Richard H. Anderson (26,526) 
Patrick D. Ertel (26,877) 
James P. Zellcr (28.491) 
William E- McCracken(30.195) 
David A. Gas. (38.153) 



Richard A. Schnurr (30,890) 
Anthony Nimmo (30,920) 
Christine A. Dudzik (31.245) 
Kevin D. Hogg (31,839) 
Jeffrey S. Sharp (31,879) 
Martin J. Hirsch (32.237) 



James J. Napoli (32.361) 
Richard M. La Barge (32.254) 
Karl A. VI ck (33.288) 
Douglass C. Hochstetler (33.710) 
Cynthia L. Schaller 04.245) 
Robert M. Gerstein (34.824) 



as its attorneys, with full powers of substitution and 
revocation, to act on its behalf before the U.S. Patent and 
Trademark Office in connection with the following applications 
filed by Kari Alitalo et al. of which it is an assignee: 



1 
I 



m 



application No. 
08/510,133 
08/585,895 
08/601,132 



08/671,573 



piling Date 
0l/Aug/95 
l2/Jan/96 
14/Feb/96 



28/Jun/96 



Title 

Receptor Ligand 

Receptor Ligand 

Antibodies Reactive 
with VEGF-C, a 
Ligand for the Flt4 
receptor Tyrosine 
Kinase (VEGFR-3) 

Receptor Ligand 
VEGF-C 



Assignment 
Reel & Frame # 

8378/0566 
8145/0829 
8129/0688 



8161/0909 



Please continue to send correspondence to: 

MARSHALL, 0 1 TOOLE , GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
United States of America 
(312) 474-6300 



(Date) 2kL*lz5tL 



Ludwig Institute for Cancer Research 
1345 Avenue of the Americas 
New Yorfc, New York lj>a05 

Maine: ft P»u»«o 
Title: J^SSot^. 5v(Vfit-"^ 




POWER OF ATTORNEY 



appoints : 



Helsinki University Licensing, Ltd., hereby 



Alvin D. Shulman (19,412) : 
Owen J. Murray (22,1 1 1) 
Allen H. Genrtein (22.218) 
Nato F. Sc«rpc»i (22.320) 



Edward M. OToole (22,477) 
Michael F. Borun (25,447) 
Trevor B. Joiko (25,542) 



Timothy J. Vetera (26,348) ".- 
Carl E. Moore, Jr. (26.487) 
Richard H. Anderson (26,526) 
Patrick D. Erie! (26, 877 ) 



James P. Zeller (28,491) 
William E. McCracken(30.I95) 
David A. Cass (38,153) 



Richard A. Schnurr (30.890) 
Anthony Kim mo (30,920) 
Christine A. Dudzik (31.245) 

_Keyin P..HoRg.(3l.839) 

Jeffrey S. Sharp (3 1,879) 
Martin J. rfirsch (32,237) 



* J- Napoli (32.361) 
Richard M. La Barge (32,254) 
Karl A. Vick (33.288) 
_ Douglass C. . HochsteUer- (33, 7 1 0) 
Cynthia L. Schaller (34,245) 
Robert M. Cerstein (34,824) 



as its attorneys, with full powers of substitution and 
revocation, to act on its behalf before the U.S. Patent and 
Trademark Office in connection with the following applications 
filed by Kari Alitalo et al . of which it is an assignee: 



Application No. 

08/510,133 
08/585,895 
08/601,132 



08/671,573 



Filing PaCft 

01 /Aug/9 5 
12/Jan/96 
14/Feb/96 



28/Jun/96 



Xitlfi 

Receptor Ligand 

Receptor Ligand 

Antibodies Reactive 
with VEGF-C, a 
Ligand for the Flt4 
Receptor Tyrosine 
Kinase (VEGFR-3) 

Receptor Ligand 
VEGF-C 



Please continue to send correspondence to: 

MARSHALL, 0 1 TOOLE , GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
United States of America 
(312) 474-6300 



Assignment 
Reel & FramP 

8378/0566 

8145/0829 

8129/0688 



8161/0909 



Helsinki University Licensing, Ltd. 
Viikinkaari 8 A 
FIN- 00710 Helsinki 
FINLAND 



CDatel^lZ^TU^^ 6 By: 



Name: 
Title: 




Please enter the power of attorney documents into the file for the ab 



identified patent application. 



Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 




David A. Gass 
Registration No. 38,153 



Date: £kk 7M. 
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28967/33072 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE „A 




In re Application of: 
Alitalo et al. 
-Serial-No^08/585 7 895- 



Filed: January 12, 1996 
For: RECEPTOR LIGAND 
Art Unit: 1801 
Examiner: Lathrop, B. 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service as first class 
mail, postage prepaid, in an 
-envelope addressed to:— Assistant - 
Commissioner for Patents, 
Washington, D.C. 20231, on this 
date: 

Dated: Fkb 7H W% 



David A. Gass 
TRANSMITTAL OF POWERS OF ATTORNEY 



I 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Transmitted herewith are power of attorney documents executed by the 
two assignees of the above-identified patent application: Helsinki University 
Licensing, Ltd., and The Ludwig Institute for Cancer Research. 

The above-identified application was assigned by the inventors to 
Helsinki University Licensing, Ltd., (HUL) in an assignment recorded at Reel 
8145, Frame 0829. 

HUL assigned a 50% interest in the application to The Ludwig Institute 
for Cancer Research, as evidenced by the attached assignment document 
which has been submitted for recordation. 
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UNITED STATtS DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



f APPLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR | ATTORNEY DOCKET UO~ 

03/535,395 01/12/96 ALITALO K 23113/33072 



^~ HM 11/0324 



MARSHALL, 0' TOOLE, 6ERSTEIN, BROWN, K 



MURRAY St BORUN | art unit ] paper number | 

6300 SEARS TOWER 

233 SOUTH WACKER DRIVE - 1646 
CHICAGO IL 60606-6402 DATE MAILED: 

03/24/93 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner of Patents and Trademarks 



PTO-OOC (R«v. V95) 



Office Action Summary 



Application No. I Applicants) 



Examiner 
/3rTwv- 



Group Art Unit 



— 77ie MAILING DATE of this communication appears on the cover sheet beneath the correspondence addres 
Period for Response 

A SHORTENED STATUTORY PERIOD FOR RESPONSE IS SET TO EXPIRE — _ — MONTH (S) FROM THE 

MAILING OATE OF THIS COMMUNICATION. 

-Extensions of time may be available U r*ier the ptovisions ^ 

from the mailing date of this communication. / ^ 

. If the period tor response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days win be considered timely. 

- If NO period for response is specified above, such period shall, by default, expire SIX (6) MONTHS from the mailing date of this communication . 

- Failure to respond within the set or extended period for response will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Status 

Responsive to communication(s) filed on h T- — 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in 
accordance with the practice under Be parte Quayfe. 1935 CD. 1 1; 453 O.G. 213. 

Disposition of Claims 

£ Claim(s) \ ; I-Sfr % U-i - pending in the appfication. 

Of the above daim(s) withdrawn from consideration. 

Ji Oaim(s) 3? is/are allowed. 

)S Claim(s) l ; 3 ^ ^>1*, Q^gg is/are rejected. 

D Claim(s)_ ^ to " 

□ Ctaim(s) — - are to restriction or election 

" requirement 

Application Papers 

Q See the attached Notice of Draftsperson's Patent Drawing Review. PTO-948. 

□ The proposed drawing correction, filed on is □ approved □ disapproved. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. § 119 (aH<*) 

□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d). 

□ AM I .Some" I . i None of the CERTIFIED copies ol the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number), 



! 



□ received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)). 
•Certified copies not received: : — 



Attachments) < : , 

□ Information Disclosure Statements), PTO-1449, Paper No(s) C Interview Summary. PTO-413 

^Notice of References Cited. PTO-892 n Notice of Informal Patent Application, PTO-1 52 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 □ Other . 
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DETAILED ACTION 

1 . The Group and/or Art Unit location of your application in the PTO has changed. To aid 
in correlating any papers for this application, all further correspondence regarding this application 
should be directed to Group Art Unit 1646. 

Response to Amendment 

2. .Claims 2, 6, 8-10 and 12-17 have been cancelled, and claims 26-38 have been added. 
Therefore, claims 1, 3-5, 7, 1 1 and 18-38 are instantly examined. 

3. The following rejections are withdrawn upon reconsideration and Applicant's 
amendments: The rejection of claims I and 18-25 under 35 USC 1 12, first paragraph, and the 
rejection of claims 3-5, 1 1 and 18-25 under 35 USC 1 12, second paragraph. 

4. The declaration under 37 CFR 1.132 filed 1 December 1 997 is insufficient to overcome 
the rejection of claims 7 and 37 based upon 35 USC 1 12, first paragraph, as set forth in this Office 
action in ]\Q below for the following reasons: Although the declarauon of Alitalo at \S states 
that complete sequencing of the cDNA insert contains the sequence of SEQ ID NO:44, the 
declarauon does not state that the cDNA insert is derived from ATCC Deposit No. 9723 1 . The 
declaration also does not state what is the relationship of the 1997 base pair cDNA to the 
"approximately 2. 1 kb insert" of the pFLT4-L clone. If the "approximately 2. 1 kb insert" of 
ATCC Deposit No. 9723 1 is what was sequenced and shown to be 1997 base pairs and have the 
sequence of SEQ ID NO:44, then this should be made clear. In addition, Applicant must state or 
declare that all restrictions regarding the availability of the deposited material must be irrevocably 
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removed upon the granting of the patent (see Paper No. 17, page 4, and below in TJ9-1 1 of this 
Office action). 

5. The declaration is also insufficient to obviate the rejection of claims 1, 18, 23-3 1, 37 and 
38 under 35 USC 1 12, first paragraph, as set forth in 1fl2 of this Office action for the following 
reasons: Although the declaration of Alitalo demonstrates at K7-18 that fragments comprising 
portions'of SEQ ID NO:33 bind to the Flt4 receptor and activate tyrosine phosphorylation, and 
that polynucleotides which hybridize to SEQ ID NO:32 encode VEGF-C polypeptides which bind 
to the Fit4 receptor and activate tyrosine phosphorylation, the showing is not commensurate in 
scope with the claims, which recite any protein which binds to Flt4 receptor, for those reasons 
provided in ^12 of this Office action. 
Oath/Declaration 

6. The requirement for a new declaration is withdrawn in view of Applicant's second 
declaration, filed 12 August 1996. 

Drawings 

7. The proposed drawing correction and/or the proposed substitute sheets of drawings, filed 
on 1 December 1997 have been approved. 

8. The wish to defer formal corrections of the drawings and the petition for photographs is 
acknowledged. 
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Sequence Rules 

9. The submission of a new Sequence Listing and CRF containing the sequences of Figures 
9B and 10 is acknowledged, and the requirement to comply with Sequence Rules is withdrawn. 
Specification 

10. The amendment filed 1 December 1997 is objected to under 35 .U.S.C. 132 because it 
introduces new matter into the disclosure. 35 U.S.C. 1 32 states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: SEQ ID NOS: 44 and 45. 

The specification discloses that the FU4-L clone has an approximately 2. 1 kb insert and 
has been deposited as ATCC Deposit No. 9723 1 (pp. 28-29). Applicant has not stated or shown 
the relationship between the 2.1 kb insert and the 1997 bp cDNA sequenced and presented as 
SEQ ID NO:44. Thus, it is not clear whether the 2.1 kb insert has the sequence of SEQ ID 
NO:44. If the 1997 bp insert is the same as that of the 2.1 kb.insert, this aspect of the rejection 
could be overcome by amending the sentence added in the amendment of 1 December 1997 to 
state that "The approximately 2. 1 kb cDNA insert of the deposited plasmid pFLT4-L was 
sequenced and found to have a 1997 base pair nucleotide sequence as set forth in SEQ ID 
NO:44." It is further noted that the nucleotide sequence of the plasmid is not SEQ ID NO:45, as 
stated in the added sentence. SEQ ID NO:45 is a translated open reading frame of the nucleotide 
sequence of SEQ ID NO:44, as stated by Dr. Kari Alitalo fl[5). In addition, Applicant states that 
ATCC Deposit No. 9723 1 has been deposited under the terms of the Budapest Treaty; however, 
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Applicant must also state that all restrictions imposed by the depositor on the availability to the 
public of the deposited material will be irrevocably removed upon the granting of a patent (37 



CFR 1.808), as discussed in Paper No. 17, page 4. If this statement is made, the objection to the 
specification will be withdrawn. 
Claim Rejections -35 USC §112 

11. Claims 7 and 37 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

This rejection is maintained for reasons of record set forth in Paper No. 1 7, pages 4-5. 

12. Applicant's arguments filed 1 December 1997 have been fully considered but they are not 
persuasive. 

Applicant argues that ATCC Deposit No. 9723 1 has been deposited under the terms of 
the Budapest Treaty; however, Applicant must also state that all restrictions imposed by the 
depositor on the availability to the public of the deposited material will be irrevocably removed 
upon the granting of a patent (37 CFR 1 .808), as discussed in Paper No. 17, page 4. If this 
statement is made, the rejection will be withdrawn. 

13. Claims 1, 18, 23-3 1 , 37 and 38 are rejected under 35 U.S.C. 1 1 2, first paragraph, because 
the specification, while being enabling for while being enabling for a polynucleotide which 
encodes a polypeptide comprising a portion of SEQ ID NO:33 sufficient to bind to the Flt4 
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receptor tyrosine kinase and stimulate tyrosine phosphorylation of the Flt4 receptor, does not 
reasonably provide enablement for a polynucleotide which encodes polypeptide which is defined 
only by its binding to the FIt4 receptor. The specification does not enable any person skilled in 
the art to which it pertains, or with which it is most nearly connected, to use the invention 
commensurate in scope with these claims. 

Claims 1, 18, 23-31, 37 and 38 are not commensurate in scope with the specification with 
respect to the recitation in claims 1, 26-29 and 37 of a polynucleotide which hybridizes to SEQ ID 
NO:32 and which encodes a polypeptide which binds to the Flt4 receptor or in claims 18, 23-25, 
30-31 and 38 of a polynucleotide which encodes a polypeptide comprising a portion of SEQ ID 
NO:33 which binds to the Flt4 receptor. One skilled in the art could use the guidance in the 
specification to isolate polynucleotides which hybridize to SEQ ID NO:32 and test them for Flt4 
receptor binding and tyrosine phosphorylation activity. Similarly, one skilled in the art could use 
the guidance in the specification to isolate polynucleotide which encode polypeptides which 
comprise portions of SEQ ID NOS:33 and test them for Flt4 receptor binding and tyrosine 
phosphorylation activity. However, claims 1, 18,23-31, 37 and 38 currently recite only a 
polynucleotide which encodes a polypeptide which binds the Flt4 receptor, and thus these claims 
encompass polypeptides which bind to the Flt4 receptor under any condition and which have no 
biological activity. It is well-known in the art that a growth factor ligand must not only bind to its 
receptor but also be able to induce some biochemical signal, such as phosphorylation, in order to 
have a biological effect (Borg, p. 98 1, col. 2). Neither the specification nor the prior art teaches 



Serial Number: 08/585,895 Page 7 

Art Unit: 1646 

one skilled in the art how to use a polypeptide which binds to the FU4 receptor and which does 
not stimulate the tyrosine phosphorylation activity of the receptor. Furthermore , given the large 



number of different biochemical pathways which may or may not be activated by polypeptide 
binding, and given the lack of guidance in the specification, one skilled in the art would not know 
which of the many biochemical signaling pathways, other than tyrosine phosphorylation, to 
examine in order to determine whether a polynucleotide which encodes a polypeptide comprising 
a portion of SEQ ID NO:33 might activate. Similarly, one skilled in the art would not know how 
to use a polynucleotide which hybridized to SEQ ID NO:32 and which encoded a polypeptide 
which bound to Flt4 receptor but which did not activate tyrosine phosphorylation. Absent such 
guidance, one skilled in the art would not know how to use a polynucleotide which encoded a 
polypeptide which binds to the Flt4 receptor but which does not stimulate tyrosine 
phosphorylation. Therefore, it would require undue experimentation to practice this invention as 
claimed. 

This rejection could be overcome by amending the claims to recite that the encoded 
polypeptide not only binds to the human Flt4 receptor but stimulates tyrosine phosphorylation of 
the Flt4 receptor tyrosine kinase, such as is recited in claim 19. 

14. Applicant's arguments regarding the previous rejection under 35 USC 112, first 
paragraph, have not been addressed as the previous rejection of the claims has been withdrawn. 
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15. Claims 1, 3-5, 7, 1 1, 18-30, 32 and 37-38 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

16. Claims 1, 3-5, 7, 26-29 and 37 are indefinite with respect to the term "a domain defined by 
eight conserved cysteine residues." It is unclear to what the eight residues are conserved. It is 
also unclear whether the limits of the domain are defined by the cysteines, that is, the domain 
starts and ends with cysteine residues, or whether the domain is defined by a different parameter. 
Furthermore, these claims are indefinite with respect to the term "having homology to vascular 
endothelial growth factor." It is not clear whether this means that the polypeptide has similarity 
to VEGF, or whether the polypeptide has a common evolutionary origin with VEGF (see Reeck 

et al. Cell, 50, 667). 

17. Claims 1, 3-5, 7, 1 1, 18-30, 32 and 37-38 are indefinite because it is unclear what is a 
domain encompassed by "cysteine motifs of a Balbiani ring 3 protein." Since the BR3P domain is 
not defined in the specification, one cannot determine what a BR3P domain is. Furthermore, it is 
unclear whether the limits of the domain are defined by the cysteines, that is, the domain starts 
and ends with cysteine residues, or whether the domain is defined by a different parameter. 

1 8. Claims 1 , 26-29 and 37 are indefinite with respect to the term "high affinity." The term 
"high affinity" is relative, and it is not clear how strongly a protein must bind to the Flt4 receptor 
in order for it to be considered "high affinity." It is suggested that the claims be amended to recite 
a particular range of 
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19. Claims 1, 3-5, 7, 26-30 and 37 are indefinite with respect to the term "including." It is 
unclear whether "including" is equivalent to the open language "comprising" or to the closed 

-language-^consisting.of.!! : 

20. Claims 3, 5, 18, 24-25 and 30-31 are indefinite because the term "said polynucleotide" 

lacks antecedent basis. 

2 1 . Claim 30 is indefinite with respect to the term "VEGF-homologbus portion." It is not 
clear whether this means that the polypeptide has similarity to VEGF, or whether the polypeptide 
has a common evolutionary origin with VEGF (see Reeck et al. Cell, 50, 667). 

22. Claim 32 is indefinite with respect to an amino acid sequence "corresponding to" another 
amino acid sequence. It is unclear whether "corresponding to" means that the amino acid 
sequence is identical or not. 

23. Applicant's arguments regarding the previous rejection under 35 USC 1 12, second 
paragraph, have not been addressed as the previous rejection of the claims has been withdrawn. 

24. Applicant is correct that the publication date of Reference B 1 does not antedate the 
effective filing date of the instant application, and thus does not anticipate or render obvious the 
claimed invention because it is not available as prior art. 

25. Applicant's arguments regarding Reference Bl are noted; however, since no rejection has 
been made over this patent, these arguments are not addressed. 

Conclusion 

26. Claims 33-36 are allowed. 
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27. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Karen Brown whose telephone number is (703) 308-3667. The examiner 
can normally be reached on Mondays through Thursdays and on alternate Fridays from 8:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Stephen Walsh, can be reached on (703) 308-2957. 

Official papers filed by fax should be directed to (703) 305-4242. Faxed draft or informal 
communications with the examiner should be directed to (703) 308-0294. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0196. 

KEB 



20 March 1998 



STEPHEN WALSH 
SUPERVISORY PATENT EXAMINER 
GROUP 1800 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OfHCg 



PATENT 
28967/33072 t 



In re Application of: 
Alitalo ct aL 
Serial No.: 08/585,895 
Filed: January 12, 1996 
Title: RECEPTOR IIGAND 
Art Unit: 1801 
Examiner Lathrop, B. 



I hereby certify that this paper is being 
deposited with the United States Postal 
Service as first class mail, postage 
prepaid, in an envelope addressed to: 
Assistant Commissioner for Patents 
Washington, D.C. 20231, on this date: 

Dated: Ms 96. 7773 



David A. Gass 
Registration No. 38,153 



DECLARATION OF BIOLOGICAL CULTURE DEPOSIT 
IN COMPLIANCE WITH BUDAPEST TREATY REQUIREMENTS 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir 



I, the undersigned, declare that: 



1. I am an inventor of the subject matter of the above-identified patent 



application. 



2. The plasmid designated FLT4-L, described in the specification of the above- 
identified application at pages 28-29 (and elsewhere), was deposited on 24 July 1995 with 
the American Type Culture Collection (ATCC), 12301 Paridawn Drive, Rockville, Maryland 
20852, under the terms of the Budapest Treaty. This plasmid was assigned ATCC accession 
number 97231. A copy of the ATCC deposit receipt, confirming viability of the deposit, is 
attached hereto. 
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3. With respect to the permanence of the deposit, the ATCC is an fficial 
depository in accordance with the Budapest Treaty for the above-deposited material, and I 
affirm that, should the plasmid identified in paragraph 2 mutate, become non-viable, or be 
inadvertently destroyed, I will replace it for at least thirty (30) years from the date of the 
original deposit, or for at least five (5) years from the date of the most recent request for 
release of a sample, or for the enforceable life of any patent issued on the above-mentioned 
application, whichever period is longest. 

4. With respect to availability of the plasmid identified in paragraph 2, 1 affirm 
that the deposit has been made under conditions of assurance of (a) ready accessibility thereto 
by the public if an enforceable patent is granted whereby all restrictions to the availability 
to the public of the culture so deposited will be irrevocably removed upon the granting of the 
patent [MPEP §608.01 (p)], and (b) access to the deposit will be available during pendency 
of the patent application to one determined by the Commissioner to be entitled thereto under 

— 37-GrF7R-§W4-and-35-UTS,G^§122^ 

5. I hereby further declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful, false 
statements and the like so made are punishable by fine or imprisonment, or both under 
Section 1001 of Title 18 of the United States Code, and that such willful, false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Date 



Kari Alitalo 
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/^^) American Type Culture Collection 

^^jLep' |13-I rwtl . w . DrW . RQ cfcHlk. MO Witt USA • Tdcp***: O01|2JI-Stt0 T«fc« »«Si ATCCNORTH • FAXi Jfll-TIO-ISfT 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
RECEIPT IN ™ ^^J^ STAXEMENT issUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 

University of Helsinki 
Attention: Kari Alitato 
Molecular/Cancer Biology Laboratory 
P.O. Box 21 (Haartmaninkatu 3) 
SF-00014. HELSINKI. FINLAND 

Deposited on Behalf of: Kari Alitalo and Viadimir Joukov 

Identification Reference by Depositor: ATCC Designation 

Plasmid, FLT4-L 97231 

The deposit was accompanied by: _ a scientific description _ a proposed taxonomic description 
indicated above. 

The deposit was received ?*■ 1995 by this International Depository Authority and has been 
accepted. 

AT YOUR REQUEST: 

X We will jtoi inform you of requests for the strain. 

Trie strain will be made available if a patent office signatory to the Budapest Treaty certifies one's right 
to recede, or if a U.S. Patent is issued citing the strain and ATCC is instructed by the Un,ted States 
Patent & Trademark Office or the depositor to release said strain. 

If the culture should die or be destroyed during the effective term of the deposit, it shall be your 
responsibility to replace it with living culture of the same. 

The strain will be maintained for a period of at least 30 years after the date of deposit, and for a period 
of at least five years after the most recent request for a sample. The United States and many other 
countries are signatory to the Budapest Treaty - 

The viability of the culture cited above was tested August 1, 1995. On that date, the culture was 
viable. 

international Depository Authority: American Type Culture Collection. Rockvffle. Md. 20852 USA 
Sign^tt re of person having authority to represent ATCC: 

Date: At.rn.st 9. 1995 




Thomas C. Meyers 




JUL 2 71938 

^ J$ PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE^f^ 



In re Application of: Alitalo et at. 

Serial No. 08/585,895 

Filed: January 12. 1996 

For: RECEPTOR LIGAND 

Art Unit: 1 646 

Examiner: Saoud 



I hereby certify that this paper is 
being deposited with the United 
States Postal Service as first class 
mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, D.C. 20231, on this 
date: July 23, 1998 



David A. Gass 
Attorney for Applicants 



AMENDMENT AND REPLY PURSUANT TO 37 C.F.R. § 1.111 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In an official action mailed March 24, 1998, the U.S. Patent and 
Trademark Office (the Patent Office) allowed claims 33-36. but rejected claims 
1 f 3-5, 7, 11, 18-32, and 37-38 variously under 35 U.S.C. §§112, first and 
second paragraphs. The Patent Office also objected to an amendment under 
§132, alleging that the amendment introduced new matter. The Applicants 
respectfully request reconsideration in light of the following amendments and 
remarks. This amendment has been timely filed with a petition and fee for one 
month extension of time, extending the shortened statutory period to July 24, 
1998. 



AMENDMENTS 

In the specification: 

'lease amend the specification as set forth below: 



Please delete thea~mendment to the priority claim at page 1 , line 3, 
-filed-on-August-1 2,-1 ■99 / 6,-and-substau^Jther.efor_the _foilowing_updated_priority. 



~.t s-*i> — - 

claim: ^This application? is also a continuation-in-part of U.S. Patent Application 

Serial No. 08/340,01 1, filed November 14, 1994, now U.S. Patent No. 
^J_^)| 5,776,755.^ 
^ t 



9 At page 5, line 21, detete^EQ ID NO: 2" and sC 



stitute ther for 



—SEQ ID NO: 33-. 

At page 5, line 31, deletejpolypeptide" ano^ubstitute therefor 
—polypeptides—. 

Please cancel the amendment to page 29, line 1 , of the 

specification made on November 26, 1996, a nd substitute therefor the 

^following amendment at the same location: -j"The approximately 2.1 kb cDNA 



insert of the deposited plasmid pFLT4-L was sequenced and found to have a 
/ \ I) nucleotide sequence that includes the 1 997 nucleotides of sequence s t forth in 
^J^ Ji SFO id NO: 44. The nucleotide sequence set forth in SEQ ID NO: 44 encodes 
the 419 residue amino acid sequence set forth in SEQ ID NO: 45.^ 



'At page 2 9, line 3, delet e "thi s reading frame" and substitut ; 
/therefor )th e reading frame specified in SEQ ID NOs: 32-33^ 

At page 31, line 20, after "ORF" please insert f specifiedln SEQ ID 





Please arheqd claims 1, 3-5, 7, 18-19, 26-33 and 36-37; and add 
* new claims 39-44 as shownljelow: 



0 



1 . (Three times amended) A host cell transformed or transfected 
with a polynucleotide [encoding i polypeptide that is capable of binding with 
high affinity to the extracellular dUain of human Flt4 receptor tyrosine kinasel. 

wherein said polynucleotide includes a strand that hybridiz s t a 
DNA comprising the non-coding stand complementary to SEQ ID NO: 32. 
.-under the following hybridization Conditions: 

^ (a) hybridization^ at 42°C for 20 hours in a solution 

^ containing 50% formamide. kx SS^ET^Toenhardt's solution. 

0.1% SDS and 0.1 mg/ml denatured salmon sperm DNA; and 

Wee for thirty minutes at room 
temperature and twice for thlriMninutes at 65«C with a wash 
. solution containing 1 x SSC./anll 0. 1 % SDS: and 1 
wherein said host ce/l exdressja'a polypeptide encoded by said 
polynucleotide, [said po.ypeptide^rf^a domain defined by eight conserved 
cysteines and having homology to vascVilar endothelial growth factor (VEGF) 
and lacking any domain having cysteine\motifs of a Baibiani ring 3 protein 

(BR3PH \ 

whr rfi n pnivne o tMp inAiudes a domain defined by eig bl 

r Y o* oi n» r^iH„ a ^ *™ rnnsprved in hlman vrHHilrir pnrinfhftlial growth 

fnm r f wpnn .h.. mfl n niat e ^ H«,r.» B H nrrjwth factor A (PPfiF-A) , and human 

piatPiftt risriv AH growth factor B (PDGF-B)A 

«,hArAin sai d pnlyp°P tirtft ' a( *V anv domain That has nnft or more 

ryctainft motifs of a Ba lhiani ring 3 nrofpin VBR3P) . and 

w nP ,»ip no | YP A pt;HA b car,ahi* of binding to thft extracellular 

^main nf human F ltA r>»nantor tyrosine kinase. 



3. (Three times amended) Atxist cell transformed or transfected 
with a [nucleic acid encodingl polvm i clWtidf» comprising a mirlftotirift sequence 
that BoeadflS [a polypeptide having] thAimino acid sequence shown in SEQ ID 
NO: 33. wherein said host cell expresses^ polypeptide encoded by said 
polynucleotide, (said p lypeptide incfuding^omain defined by eight conserved 



cysteines and having homology 
and lacking any domain having 
(BR3P)] polypeptide includii 



to vascular endothelial growth factor (VEGF) 
cysteine motifs of a Balbiani ring 3 pr tein 
a nnntigtmtis portion of SEQ ID NO: 33 that 



i* sufficient to hind to the extracell u l a r d omain of huma n Flt4 receptor tyrosine 
kinase (Flt4EC), \ X 

w herein-sa?d-nont?q i iAtfs^ 

that are cnn^rvfid in human va s nlfar endothelial growth factor (VEGF). human 
platelet derived growth factor A (Pftnf=-A1./and human platelet derived growth 

factor B (PPGF-B). hX 

wherein sajH polypen / irfelacks anv portion of SEQ IP NQ; 33 that 
has one or more cysteine motifs If alBa lhtani ring 3 nrotein (BR3P). and 



wherein said polypeptide! is ca pahle^frf hindino to Flt4EC. 



4. (Twice amended) Ahost cell according to claim 3 wherein said 
(nucleic acid] nucleotide sequence comprises nucleotides 37 to 1Q86 of the 
sequence shown in SEQ ID NO: 32. 



5. (Three times amended) A host cell according to claim 3 wherein 

«. , j- f — n«i«*lo!«« *%«:<-n «m avnroccinn t+r\r\+rr\\ 

.......... .... . ia aviuj an OA^ifajjiwn ^mmm 



saia polynucleotide is a veuiui ^uiujjuou 
sequence operativelv linked to the nucleotide sequence that encodes la 
polypeptide having] the amino acid sequence shownjn SEQ ID NO: 33^ 




expresses and secretes a polypeptide < 
polypeptide including a domain define* 



1, (Twice amended) A h >st cell comprising the insert of plasmid 
pFLT4-L, deposited as ATCC accessor ^itfo. 9723 1, wherein said host cell 



< ncoded by said insert, [plasmid, said 
by eight conserved cysteines having 
:h factor (VEGF) and lacking any domain 



having cysteine motifs of a Balbiaj 
wherein said secrete 


ii rini 
i oolv 


1 3 iprotein (BR3P)] 

K^ptirie binds to human Flt4 receDtor 


tvrosine kinase and includes a domain c 


lefined bv eioht cvsteine residues that 


are conserved in human vascular endothelial growth factor (VEGF), human 



piatftifit deri v^H growth fartnr A f pV^FTTtt. and human platelet derived growth 

fartor B (PD fiF-Bl. and 

whfl re ?n gaid secre t prl^niy^entfde lacks anv domain that has one 
or more cysteine motifs of a Balbtahlrino 3 protein ( BR3P) 




ie^and isolated nucleic acid 
i^codes a polypeptide that is capable f 
r^sine kinase, said polypeptide having an 



1 8. (Twice amended) A purrp 
comprising a nucleotide sequence tha 
binding to [an] human Rt4 receptor t\ 
amino acid sequence comprising a cf<4 tion of the amino acid sequence shown in 
SEQ ID NO: 33 effective to permit such/binding, said nucleic acid 
[polynucleotide] lacking a nucleotide^sfequence that encodes the portion of the 
amino acid sequence shown in SEQ Id\|MO: 33 that has cysteine motifs of a 
Balbiani ring 3 protein. ZL 




19. (Amended) A purif ed and isolated nucleic acid according to 
claim 1 8 wherein said polypeptide is bi paJbte of stimulating tyrosine 
phosphorylation of human Flt4 receptdfi tyrosine kinase. 



Q 26. (Amended) A host ce' 

naturally occurring IVEGF-C] Flt4 liqand 



* N ' according to claim 1 that expresses a 
protein encoded by said polynucleotid 



27. (Amended) A host ce! 

4 

human [VEGF-C] Flt4 lioand protein encpded 



28. (Amended) A host ce 
said host cell expresses said polynucle 



ccording to claim 1 that expr sses a 
by said polynucleotide. 



according to claim [271 JL wherein 
tide and produces a [mature] human 



[VEGF-C] protein that is capahte of bir/ o W \<A the extracellular domain of human 



^having a molecular weight of about 



Flt4 receptor tyrosine kinase, said pr o^te 
23 kD as assessed by SDS-PAGE under deducing conditions. 



V 
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29. (Amended) A host 
polynucleotide is an expression vecto 
expression control sequence 
encodes said polypeptide. 



cell according to claim 1 wherein said 
, said expression vector including an 
operatively linked to [a nucleotide] sequence that 




30— (Amended)-A-rpotvnijcleotideh nuclefc-anfri ^ 

icid sequence shown in SEQ ID NO: 33 is 
VEGF-homologous portion) eight cysteine* 
n human vascular endotheli al growth 



18 wherein said portion of the amino 
a continuous portion that includes [a 
of SEQ ID NO: 33 that are conserved, 



factor (VEGF). human platelet derived 



qrQWth factor A (PDGF-Al. and hnma n 



Platelet derived growth factor R (Pnnt 



portion of SEQ ID NO: 33 that contains cysteine motifs of a Balbiani ring 3 
protein. 



31. (Amended) A [polynucleotide] 
1 8 wherein said portion of the amino a 
a continuous portion having amino a£\c 
terminal residue, and having as its caf\ 
between residues 1 1 3 and 1 26 of pEQ 



32. (Amended) A pukifiec 
claim 1 9 wherein amino terminal amino 
have an amino acid sequence [correspcndi 
through 18 set forth in SEQ ID NO: 13 



£L and excludes the carboxyl terminal 



nucleic arid according to claim 
:id sequence shown in SEQ ID NO: 33 is 
1/oIf SEQ ID NO: 33 as its amino 

terminal residue an amino acid 
iD NO: 33. 



'a/tfoxy 



apcKisolated nucleic acid according to 
acids 2 through 18 of said polypeptid 
ling] identical to amino acids 2 



33. (Amended) A polynuc leotide encoding a polypeptide that is 
capable of binding the extracellular domain of human Flt4 receptor tyrosine 
kinase and stimulating tyrosine phospho 
said polypeptide having an amino arid s 



yiation of FIt4 receptor tyrosine kinas , 
tauence consisting of a continuous 



p rtion of th sequence shown in SEQ ID NO: 33, said continuous portion 



I 



Ui 
CI 



$9 



commencing at residue number Ttof SEQ ID NO: 33 and lacking at least 
carboxy terminal residues of SEQ NO: 33 beyond residue 125. 




36. (Amended) A method for producing a polypeptide that is 
capable of binding the extracellular Idomain of human Flt4 receptor tyrosin 
kinase and stimulating tyrosine phosphorylation of FIt4 receptor tyrosin kinase, 
comprising the steps of: I 

growing a host cell according to claim 35 under conditions which 
permit expression in said host cell oi a polypeptide encoded by said 
polynucleotide; and I 

isolating said potypeptid 5 from the host cell or the growth medium 
of the host ^p»i, whPfPtn said poivoec tide is capable of binding to the 



extracellular domain of human Flt4 re 



phosphorylation of Flt4 receptor tvro 



eptor tyros ine kinase and stimulating 



ine kinase. 



37. (Amended) A/method for producing a polypeptide that is 
capable of binding the extracellular ddmaln of human Flt4 receptor tyrosine 
kinase, comprising the steps of: / ^ 

growing a host cell accor iing to any one of claims 1,3,4, 5, 7, 
26, or 27 under conditions whicB pern li^expression by said host cell of a 
polypeptide that is capable of binoirfc^ he extracellular domain of human Flt4 
receptor tyrosine kinase, said polypeptide including a domain defined by eight 
cysteine residues that are co nserved inl human vascular endothelial growth 
factor fVEGFL human platelet riff rived jrowth facto r A (PDGF-A). and human 
platelet derived growt h factor B (PDGF-B). [conserved cysteines and having 
homology to vascular endothelial growth factor (VEGF)J and lacking any domain 
having cysteine motifs of a Balbiani ring\3 protein (BR3P); and 

isolating said polypeptide fr^m the host cell or the growth medium 
of the host cell. 
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- 39. A methoa according to claim 38 wherein said host cell is a 
mammalian host cell that secretes said polypeptide and wherein said isolating 
step comprises isolating said polypeptide from said growth medium. 

40. A eukaryotic qost cell according to claim 1 or 3 that secret s 
said poly pe ptide. 




41 . A nucleic acid according to claim 30 wherein said continuous 
'portion has amino acid 1 of SEQ lb NO: 33 as its amino terminus. 



42. A host cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence tHat encodes a polypeptide that is capable f 
binding to the extracellular domain ot human Flt4 receptor tyrosine kinase, 

wherein said polynucleotide includes a strand that hybridizes t a 
DNA comprising the non-coding strand complementary to SEQ ID NO: 32, 
under the following hybridization conditions: 

(a) hybridization at /4.2°C for 20 hours in a solution 
containing 50% formamide, 5x sSPEy5 / x Denhardt's solution. 
0.1 % SDS and 0.1 mg/ml denatured salmon sperm DNA; and 

(b) washing the fil(er twice for thirty minutes at room 
temperature and twice for thirty minutes atfi^C with a wash 
solution containing 1x SSC, anqC^lW^DS; and 

wherein said host cell expresses and secretes a polypeptide 
encoded by said fiolynucleotide, and 

wherein said polypeptide binds the extracellular domain of human 
Flt4 receptor tyrosine kinase and has a molecular weight of about 23 kD as 
assessed by SDS-PAGE under reducing conditions. 

43. A purified and isolated nucleic acid comprising a nucleotide 
sequence that encodes a p lypeptide that binds human Flt4 recept r tyrosine 
kinase, said polypeptide having an amino acid sequence comprising a 
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continuous portion of the amino acid\equence shown in SEQ ID NO: 33 



effective to permit such binding, said 
that encodes the carboxy-terminal portio 
SEQ ID NO: 33 beyond residue 125 



lucieic api& lacking a nucleotide sequence 
if the amino acid sequence shown in 




44. A purified and isolate d nucleic acid according to claim 43 
wherein said nucleic acid lacks a nucleotide sequence that encodes the amino 
terminal portion of the amino acid sequence shown in SEQ ID NO: 33 that 
precedes residue 1.fc 



REMARKS 

I. History of claims and expla nation of amendments. 
A. Prosecution History 

The application as filed contained 1 6 claims. 

In an official communication dated November 25, 1 996, claims 
1.-16 were subjected to a restriction requirement. In an Amendment and 
Election in Response to Restriction Requirement filed on January 24, 1997, th 
Applicants: elected claims directed to nucleic acids, vectors, and host cells; 
canceled claims 2, 8-10, 12, and 14-16; amended claims 1, 3, 5, 1.1, and 13; 
and added claims 17-25. 

In an Office action dated May 28; 1997. claims 1-3, 7, 11, 13, 

1 7- 25 were rejected. In a responsive amendment dated November 26, 1 997, 
the Applicants canceled claims 6, 13, and 17; amended claims 1, 3-5, 7, 11, 
18, and 20; and added new claims 26-38. Thus, claims 1, 3-5, 7, 1 1 and 18- 
38 were pending at the time the outstanding Office action was issued. In the 
outstanding Office action, claims 33-36 have been allowed, but claims 1, 3-5, 
7, 1 1, 18-32, and 37-38 were rejected. 

In the present amendment, the Applicants amend claims 1 , 3-5, 7, 

18- 19, 26-33, and 36-37; and add new claims 39-44. A copy of the claims, in 
their amended f rms, is appended her to for the Examiner's convenience. 



nucleotides 37 to 1086 represent the portion of SEQ ID NO: 32 that enc des 
the amino acid sequence specified in SED ID NO: 33. 

The amendment to claim 5 to recite a vector comprising "an 
expression control sequence operatively Jinked" to a coding sequence finds 
support throughout the application, including at page 6, lines 28-30. 

The amendment to claim 7 to specify that the host cell "secretes" 
the encoded polypeptide, and to specify that the secreted polypeptide binds to 
Flt4, is found throughout the application. For example, Example 1 1 (p. 28) of 
the application describes the expression and secretion into the cell culture 
medium of a polypeptide encoded by the insert of the deposited plasmid. Th 
polypeptide bound Flt4 and stimulated Flt4 phosphorylation. New claims 39-40 
are likewise supported by way of example (see Examples 6, 11, and 13, for 
example, teaching the use of eukaryotic/mammalian expression vectors and cell 
lines to express VEGF-C). 

Claims 18 and 19 have been amended to recite "human" (i.e., 
"human Flt4"). This amendment is not intended to imply that polypeptides of 
the invention which bind to human Flt4 would not also bind to Flt4 proteins of 
other animals. Claim 18 also has been amended to recite "nucleic acid" instead 
of "polynucleotide." This amendment is not intended to alter the scope of th 
claim, but merely to use a term that has fpsis verbis antecedent basis in the 
preamble. 

Claims 26 and 27 have been amended to recite "Flt4 ligand" 
instead of "VEGF-C." This amendment is not intended to diminish the scope f 
the claims, since VEGF-C is the name ascribed to an Flt4 ligand of the 
invention. See, e.g., specification at page 5, lines 17-19. Similarly, claim 28 
has been amended to recite a human protein "that is capable of binding to the 
extracellular domain of human Flt4 receptor tyrosine kinase," instead of reciting 
human "VEGF-C." 

Claim 28 also has been amended to delete the term "matur ," 
which is believed to be unnecessary to define the invention, especially in view 
f the binding and molecular weight limitations f the claim. 
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i. 



li 
c 

!' 



The amendment to allowed claim 33 to recite "said polypeptide 
having an amino acid sequence consisting of a continuous portion of the 
sequence shown in SEQ ID NO: 33" is formal in nature and not intended to 
diminish the scope of the claim. 

Likewise, the amendment to allowed claim 36 merely makes the 
language of the final step of the claim more closely parallel the language of th 
preamble. This amendment is formal in nature and not intended to diminish the 

scope of the claim. 

New claim 41 finds support throughout the application as originally 
filed, including at page 23, lines 1-10, and claim 10 as originally filed. 

New claim 42 is directed to a host cell transformed or transfected 
witlva polynucleotide. The hybridization conditions recited in claim 42 are 
identical to those recited in claim 1 and find support, e.g., in Example 10 at 
page 27, lines 10-14. The recitation in claim 42 that the host cell "secretes" 
the expressed polypeptide finds support, e.g.. in Example 11 (p. 28). The siz 
and binding characteristics that are recited in new claim 42 find support 
throughout the application as originally filed, including in Example 5 and in 

original claims 8 and 9. 

New claims 43-44 find support throughout the application as 
originally filed, including at page 6, lines 16-20. The specified terminal amino 
acids in claims 43-44 find support, e.g., at page 5, lines 27-34, and ar the 
same terminal residues specified in allowed claim 33. 

II. The rejection of claims 7 and 37 under 35 U.S.C. S1 12, first paragraph, 
was improper, and should be withdrawn. 

Paragraphs 4 and 10-12 pertain to a rejection of claims 7 and 37 
under 35 U.S.C. §1 12, first paragraph. The Patent Office indicates that it will 
withdraw the rejection if an appropriate statement is filed lifting all restrictions 
on the availability of a deposited plasmid, consistent with Budapest treaty. The 
Applicants filed such a statement with their amendment dated November 26. 
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1997. A copy of the statement is filed herewith. Thus, the objection to th 
specification and rejection should now be withdrawn. 



III. The objection that a previous amendment introduced new matter sh uld 
be withdrawn. 

ln-paragraphs-4-and-tO-of-the-Office-action,-the-Patent-Office 

objects to an amendment to introduce SEQ ID NO: 44 and 45 into the 

application, alleging that the amendment introduces new matter: 

The specification discloses that the Flt4-L clone has an 
approximately 2.1 kb insert and has been deposited as 
ATCC Deposit No. 97321 (pp. 28-29). Applicant has not 
stated or shown the relationship between the 2.1 kb insert 
and the 1997 bp cDNA sequenced and presented as SEQ ID 
NO: 44. Thus, it is not clear whether the 2.1 kb insert has 
the sequence of SEQ ID NO: 44. If the 1997 bp insert is the 
same as that of the 2.1 kb insert, this aspect of the rejection 
could be overcome by amending the sentence added in the 
amendment of 1 December 1 997 to state that "The 
approximately 2.1 kb cDNA insert of the deposited plasmid 
pFLT4-L was sequenced and found to have a 1997 base pair 
nucleotide sequence as set forth in SEQ ID NO: 44." It is 
further noted that the nucleotide sequence of the plasmid is 
not SEQ ID NO: 45, as stated in the added sentence. 
SEQ ID NO: 45 is a translated open reading frame of the 
nucleotide sequence of SEQ ID NO: 44 ... . 

(Office action at p. 4; see also p. 2.) 
The Applicants respectfully traverse. 

The allegation that the previously-filed Rule 1 32 Alitalo declarati n 
fails to state that the cDNA insert was derived from ATCC Deposit No. 97231 
is incorrect. Paragraph 4 of the declaration identifies the plasmid by its ATCC 
accession number and paragraph 5 states, "Attached hereto as Exhibit B is a 
1 997 nucleotide sequence of the cDNA that was deposited with the ATCC. 
Exhibit B also depicts the deduced 419 amino acid open reading frame. These 
sequences have been added to the patent application as SEQ ID NOs: 44 and 
45." Thus, th amendment to add SEQ ID NOs: 44-45 to the application had 
sufficient corroboration. 
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Notwithstanding the foregoing, the Applicants have adopted ail f 
the Patent Office's suggestions to overcome the new matter objection. The 
AppUcants have amended the appiication at page 29 to explain the re.at.onsN, 
b etween the approximate 2.1 kb insert and the 1997 base pair sequenc : ; me 
Applicants have clarified the DNA/encoded protein relationsh.p between SEQ 
NO- 44 and 45; and the Applicants have filed herewith another dec.arat.on from 
Dr A.ita.o confirming that SEQ .D NOs: 44 and 45 represent nuc.eotide and 
deduced amino acid sequences of the deposited p.asmid. Accordingly, the new 
matter objection should now be withdrawn. 

, . 1 ir 9-*-31 and 37-38 under S 1 1 2, first 
IV. The rejection of claims 1. 18. ZJ-Ji. anu 
paragraph, should be withdrawn. 

In paragraphs 5 and 13 of the outstanding Office action, the 

Patent Office rejected Cairns 1.18. 23-31 . and 37-38 under 51 1 2. first 

paragraph, alleging that the specification does not reasonab.y enab.e the full 

scope of these Cairns. As its basis for rejection, the Patent Office aUeges that 

neither the application nor the prior art enab.es one skilled in the art to use a 

polypeptide which binds to the F.t4 receptor and which does NOT stimulate 

tyrosine phosphorylation activity of the receptor. (Office action at pp. 5-7.) 

The Applicants respectfully traverse. 

The present patent application teaches uses for polypeptides f th 

invention that bind, but fai. to activate, the F.t4 receptor. For examp.e. at page 
7 lines 8-15. the application teaches that Flt4 ligand polypeptides of the 
invention can be labeled and used to identify their corresponding recept r ,n 
situ Such labeled ligands can be used as detection or imaging agents, 
analogous to anti-Ht4 antibodies, to detect and/or image lymphatic vessels and 
high endothelial venules that express the Rt4 receptor on their surface. Such 
imaging/detection uses include uses for analyzing histochemica. tissue sections. 
Those skilled in the art understand that the activity of bindina to the 
extracellular domain of Flt4 is all that is required to make polypeptides effecbv 
for such uses. Stated differently, imaging a receptor with a labeled binding 
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agent does not require the labeled binding agent to activate the receptor. Such 
uses were discussed in an interview of March 24, 1 998 ( in a related application 
(USSN 08/671,573), at which time Examiner Brown acknowledged that she had 
not considered such uses when entering the rejection. A similar rejection in the 
related application has now been withdrawn by the Patent Office. 

~ ~The"application-also"teaches"that-peptides"which-blockthe"Flt4 

receptor are useful as inhibitors to control endothelial cell proliferation and 
lymphangiomas. (See page 7, line 32, to page 8, line 2.) Persons skilled in the 
art understand that polypeptides that bind to the receptor but fail to activate 
the receptor can serve as competitive inhibitors. Thus, the application provides 
this additional use for polypeptides that bind Flt4 but fail to stimulate tyrosine 
phosphorylation of the receptor. 

Because the present application teaches those skilled in the art 
"how to use a polypeptide which binds to the Ht4 receptor but which does not 
stimulate tyrosine phosphorylation," the Patent Office's basis for rejection is 
unfounded. Accordingly, the rejection of claims 1,18, 23-31, and 37-38 under 
§112, first paragraph, should be withdrawn. 

V. The Patent Office's rejections of claims 1. 3-5, 7, 11, 18-30, 32, and 
37-38 under 35 U.S.C. §112, second paragraph, should be withdrawn. 

In paragraphs 1 5-22 of the Office action, the Patent Office rejected 

claims 1, 3-5, 7, 11, 18-30, 32, and 37-38 under 35 U.S.C. §112, second 

paragraph, alleging several bases why these claims were indefinite. The 

Applicants traverse-in-part and amend-in-part. 

A. The rejection of claims 1, 3-5, 7, 26-29. and 37 relating to the 
term "a domain defined by eight conserved cysteine residues" 
should be withdrawn. 

In paragraph 16 of the Office action, the Patent Office rejected 
claims 1, 3-5, 7, 26-29, and 37, alleging that the term "a domain defined by 
eight conserved cysteine residues" was indefinite. The Applicants traverse-in- 
part and amend-in-part. 
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1 |t ic ripaf to «/hat the ei g h t resid ues am conserved . 
As its first rationale for rejection, the Patent Office asserted. "It is 
unclear to what the eight residues are conserved." (Office action at p. 8.) The 
Applicants amendments render this-rationale moot. For example, claim 1 has 
been amended to recite, "wherein said polypeptide includes a domain defined 
by eight cysteine residues that are conserved in human vascular endothelial 
growth factor (VEGF), human platelet derived growth factor A IPDGF-A). and 
human platelet derived growth factor B (PDGF-B)." Claims 3. 7. and 37 have 
been amended similarly. The eight conserved cysteines are readily apparent to 
scientists skilled in the art. (See the alignment of VEGF. PDGF-A. and PDGF-B 
in Fig. 10A of the patent application, with conserved cysteines at positions 
103. 130. 136, 139. 140. 147, 184. and 186.) Since the claim now recites 
"to what the eight residues are conserved." the basis for rejection is rendered 
moot. 

2. T ht> minim u m limitfi of tn * domain are clear . 

As its second rationale for rejection, the Patent Office asserted, "It 
is also unclear whether the limits of the domain are defined by the cysteines, 
that is. the domain starts and ends with cysteine residues, or whether the 
domain is defined by a different parameter." (Office action at p. 8.) 

The basis for the rejection is contrary to the plain language f th 

claims. If a domain is "defined by eight conserved cysteines." then it clearly is 
not "defined by a different parameter." Thus, the plain language of the claims 
demonstrates that this basis for rejection is improper, and that the minimum 
included portion of the encoded polypeptide is defined with particularity. 
Accordingly, the rejection should be withdrawn. 1 



1 Moreover the Applicants* amendments to claim. 3 render this basis for 
r i cti n m ofwiS respect to claims 3-5. because claim 3 no longer rec.t s 
"J main defined by," Instead, claim 3 recit s a "c n t , guous porbon of SEQ II 
NO: 33" that "includes" the eight conserved cysteines. 
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3. The objection to the term " homology* is now moot. 
As a third basis for rejection the Patent Office alleged, "these 

claims are indefinite with respect to the term 'having homology to vascular 
endothelial growth factor/ It is not clear whether this means that the 
polypeptide has similarity to VEGF, or whether the polypeptide has a common 

— evolutionaryoriginwithVEGF:" - (Offieeactionarp— 8:) 

The Applicants respectfully submit that this phrase is clear and 
that "similarity" and "common evolutionary origin" are not incompatible 
concepts. However, solely to expedite allowance, the Applicants have deleted 
the allegedly indefinite term from claims 1, 3, 7, and 37, rendering this basis for 
rejection moot. 

4. Conclusion 

For the reasons set forth above, the rejection of claims 1 , 3-5, 7, 
26-29, and 37 should be withdrawn. 

B. The rejection of claims 1. 3-5. 7. 11. 18-30, 32, and 37-38 with 
respect to the term "cysteine motifs of a Balbiani ring 3 pr tein" 
should be withdrawn. 

In paragraph 17 of the Office action, the Patent Office rejected 
claim 1 , 3-5, 7, 1 1 , 1 8-30, 32, and 37-38, alleging that the phrase "cysteine 
motifs of a Balbiani ring 3 protein" in claims 1. 3, 7, 18, 30, and 37 is 
indefinite. The Applicants respectfully traverse. 

The Patent Office's first basis for rejection rests upon the two-part 
premise that "Since the BR3P domain is not defined in the specification, one 
cannot determine what a BR3P domain is." (Office action at p. 9.) Neither part 
of this premise is correct. The specification adequately defines the cysteine 
motifs of a Balbiani ring 3 protein (BR3P) at page 11, lines 16-25, citing two 
articles in the literature (both of record). 3 The citation to literature in th art is 



E 
0 



As discussed in paragraph 6 of th Rule 132 declaration of Dr. Alitalo 
dated Novemb r 26, 1 997, BR3P cystein motifs ar quite distinctiv in 
character (Cys-Xaa n -Cys-Xaa-Cys-Xaa-Cys) and occur at least f ur times in the 
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more than adequate to describe that which is already known in the art. See. 
e.g.. Hybritech, Inc. v. Monoclonal Antibodies. Inc., 231 U.S.P.Q. 81. 94 (Fed. 
Cir. 1986) (It is axiomatic that patent applications need not contain, and 
preferably omit, that which is well known in the art.). 4 

Moreover, even if the specification lacked the description at page 
11. the fact remains that the characteristic BR3P cysteine motif was within th 
knowledge of those skilled in the art at the time of filing, such that one skilled 
in the art could determine whether or not a polypeptide contained a domain 
characterized by one or more BR3P cysteine motifs. See M.P.E.P. § 2164.08 
("Not everything necessary to practice the invention need be disclosed. In fact, 
what is well-known is best omitted.") Thus, the patent application contains 
sufficient definition of cysteine motifs of a BR3P protein for the reader skilled in 
the art. See. e.g., In re Moore. 169 U.S.P.Q. 236. 238 (CCPA 1971) (Claim 
language must not be analyzed in a vacuum, "but always in light of the 
teachings of the prior art and of the particular application disclosure as it would 
be interpreted by one possessing the ordinary level of skill in the pertinent 
art."). 

The Patent Office's second basis for rejection alleges that "it is 
unclear whether the limits of the domain are defined by the cysteines, that is. 
the domain starts and ends with cysteine residues, or whether the domain is 
defined by a different parameter." (Office action at p. 8.) The Applicants 
respectfully submit that the plain language of the claims state that the claimed 
polypeptides lack portions defined by the cysteines, and that no reasonable 
alternative interpretation exists. For example, amended claim 1 recites, in 



carboxy terminal portion of the VEGF-C Precwsor j Po'meptide (see e.g |EQ 
ID NO: 44, Cys residues at positions 280. 291, 293, 295. residues dU^,Jio, 
317 319- residues 328. 339. 341, and 343; and residues 347, 358, 360. and 
Vr?'\ Thk anolication depicts the VEGF-C precursor amino acid sequence, and 
Ss^tit P e P BR3P ^motifs in tiSe e carboxy-terminus would be read.ly apparent 
to the reader skilled in the art. 

* Notwithstanding the accepted practice of mitting that which \s well 
known in the art, the Applicants will amend the «M £ '"^^ 
excerpt from the cited Dignam and Case article, if the Patent Office requests. 
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pertinent part, that the polypeptide Hacks any domain that has one or mor 
cysteine motifs of a Balbiani ring 3 protein (BR3P)." There is no ambiguity to 
determining whether or not a protein's amino acid sequence includes or lacks 
one or more "Cys-Xaa n -Cys-Xaa-Cys-Xaa-Cys" sequences. 

For all of these reasons, the rejection of claims 1, 3-5, 7. 11, 18- 
30, 32, and 37-38 shouldbe^itr^rawu 

C. The rejection of claims 1, 26-29. and 37 with respect to th term 
"high affinity" has been rendered moot. 

In paragraph 18 of the Office action, the Patent Office rejected 
claims 1 and claims 26-29, and 37 which depend therefrom, alleging that the 
claims were indefinite with respect to the term "high affinity" recited in claim 1: 
"The term 'high affinity 1 is relative, and it is not clear how strongly a protein 
must bind to the Flt4 receptor in order for it to be considered 'high affinity.' It 
is suggested that the claims be amended to recite a particular range of K d ." 

(Office action at p. 8.) 

The Applicants respectfully submit that the term "high affinity" is 
not indefinite to a person of ordinary skill in the art in view of the teachings of 
the application and the art xo which the invention pertains. Notwithstanding 
this fact and solely to expedite allowance, the Applicants have amended claim 
1 to delete the allegedly indefinite term, rendering this basis for rejection moot. 
The subject matter of the claim is adequately defined by the limitations that 
remain after this amendment. 

D. The rejection of claims 1, 3-5, 7. 26-30, and 37 with respect t 
the term "including" should be withdrawn. 

In paragraph 19 of the outstanding Office action, the Patent Office 
rejected claims 1. 3-5, 7, 26-30, and 37, alleging that the term "including" was 
indefinite because "it is unclear whether 'including' Is equivalent to the open 
language 'comprising' or the closed language 'consisting of.'" (Office action at 
p. 9.) The Applicants respectfully travers . Th term "including" is 
unequivocally interpr ted as open claim language, synonym us with the term 
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"comprising, 
withdrawn. 



See M.P.E.P. §2111.03. Accordingly, this rejection should be 



E. The rejection of claims 3. 5, 18. 24-25. and 30-31 for lack of 
antecedent basis has been rendered moot. 

In paragraph 20 of the outstanding Office action, the Patent Office 
rejected claims 3, 5. 18, 24-25, and 30-31. alleging that the term "said 
polynucleotide" as recited in the claims lacks antecedent basis The Applicants 
have amended claim 3 to provide ipsis verbis antecedent basis for the term 
"said polynucleotide." thereby rendering the rejection moot with respect to 
claim 3 and also claim 5 which depends from claim 3. 

The Applicants have amended claims 18 and 30-31 to recite 
"nucleic acid" instead of "polynucleotide." This substitution of terminology 
renders moot the rejection of claims 18, 24-25, and 30-31. The term "nucleic 
acid" in the amended claims has ipsis verbis antecedent basis support. 

For these reasons, the rejection of claims 3, 5. 18. 24-25. and 30- 
31 has been rendered moot, and should be withdrawn. 

F. The rejection of claim 30 has been rendered moot. 

In paragraph 21 of the Office action the Patent Office alleged. 
"Claim 30 is indefinite with respect to the term 'VEGF-homologous portion/ It 
is not clear whether this means "that the polypeptide has similarity to VEGF, r 
whether the polypeptide has a common evolutionary origin with VEGF 
(Office action at p. 9.) The Applicants respectfully submit that this phrase is 
clear and that -similarity- and -common evolutionary origin" are not inc mpatibl 
concepts. However, solely to expedite allowance, the Applicants have deleted 
the allegedly indefinite term, rendering this basis for rejection moot. 
Accordingly, the rejection of claim 30 should be withdrawn. 
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G. The rejection of claim 32 has been rendered moot. 

In paragraph 22 of the Office action, the Patent Office alleged, 
"Claim 32 is indefinite with respect to an amino acid sequence 'corresponding 
to' another amino acid sequence. It is unclear whether 'corresponding to' 
means that the amino acid sequence is identical or not." (Office action at p. 9.) 

"Solely to"expedite-allowancerthe-Applicants have-substituted-the-term 

"identical to" for the term "corresponding to" in claim 32, rendering this 
rejection moot. 

H. Conclusion. 

For all of the foregoing reasons, the Patent Office's rejections of 
claims 1„ 3-5, 7, 11, 18-30, 32 f and 37-38 under 35 U.S.C. §112, second 
paragraph, should now be withdrawn. 

VI. Status update relating to priority applications. 

The 1994 priority application has now issued as U.S. Patent No. 
5,776,712. The Applicants wish to apprise the Examiner that prosecution has 
been suspended in U.S. S.N. 08/510,133 because "A reference relevant to the 
examination of this application may soon become available." 
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VII. Summary 

The Applicants respectfully request entry of the foregoing 
amendments and allowance of all of the pending claims in view of the foregoing 



remarks. 



Respectfully submitted, 

MARSHALL. OTOOLE, GERSTEIN, 
MURRAY & BORUN 

6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312)474-6300 



Dated: July 23, 1998 




David A. Gass 
Registration No. 38,153 
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22. A purified and isolated nucleic acid according to claim 21 
wherein said polypeptide comprises approximately 1 20 amino acids. 

23. A purified and isolated nucleic acid according to claim 18 
wherein said polypeptide has an apparent molecular weight of about 32 kDa as 
assessed by SDS poiyacrylamide gel electrophoresis under reducing conditions. 

24. A vector comprising a nucleic acid according to claim 1 8. 



t 25. A host cell transformed or transfected with a vector according 



to claim 24. 

26. (Amended) A host cell according to claim 1 that expresses a 
1 naturally occurring Rt4 Hgand protein encoded by said polynucleotide. 

J ' ■ " " 

27. (Amended) A host cell according to claim 1 that expresses a 

human Flt4 ligand protein encoded by said polynucleotide. 

} * • 

* 28. (Amended) A host cell according to claim 1 ( wherein said 

host cell expresses said polynucleotide and produces a human protein that is 
d capable of binding to the extracellular domain of human Flt4 receptor tyr sine 

! kinase, said protein having a molecular weight of about 23 kD as assessed by 

SDS-PAGE under reducing conditions. 

29. (Amended) A host cell according to claim 1 wherein said 
j polynucleotide is an expression vector, said expression vector including an 

expression control sequence operatively linked to sequence that encodes said 
polypeptide, 

[ 30. (Amended) A nucleic acid according to claim 1 8 wherein said 

portion of the amino acid sequence shown in SEQ ID NO: 33 is a continuous 
portion that includes eight cysteines of SEQ ID NO: 33 that are conserved in 
human vascular endothelial growth factor (VEGF), human platelet derived 
growth factor A (PDGF-A), and human platelet derived growth factor B (PDGF- 
B), and excludes the carboxyl terminal portion of SEQ ID NO: 33 that contains 
cysteine motifs of a Balbiani ring 3 protein. 

31. (Amended) A nucleic acid according to claim 18 wherein said 
portion of the amino acid sequence shown in SEQ ID NO: 33 is a continuous 
portion having amino acid 1 of SEQ ID NO: 33 as its amino terminal residue, 
and having as its carboxy terminal residue an amino acid between residues 119 
and 126 of SEQ ID NO: 33. 



P 



32 (Amended) A purified and isolated nucleic acid according to 
claim 19 wherein amino terminal amino acids 2 through 18 of said polypeptide 
have an amino acid sequence identical to amino acids 2 through 18 set f rtn in 
SEQ ID NO: 13. 

33. (Amended) A polynucleotide encoding a polypeptide that is 
capable of binding the extracellular domain of human Flt4 receptor tyrosin 
kinase and stimulating tyrosine phosphorylation of Flt4 receptor tyrosine kinase, 
said polypeptide having an amino acid sequence consisting of a continuous 
portion of the sequence shown in SEQ ID NO: 33, said continuous portion 
commencing at residue number 1 of SEQ ID NO: 33 and lacking at least 
carboxy terminal residues of SEQ ID NO: 33 beyond residue 125. 

34 An expression construct comprising the polynucleotide 
according to claim 33 operatively linked to an expression control sequence. 

35. A host cell transformed or transfected with the expressi n 
construct of claim 34. 

36. (Amended) A method for producing a polypeptide that is 
capable of binding the extracellular domain of human Flt4 receptor tyrosine 
kinase and stimulating tyrosine phosphorylation of Flt4 receptor tyrosin kinase, 

comprising the steps of: 

growing a host cell according to claim 35 under conditions which 
permit expression in said host cell of a polypeptide encoded by said 
polynucleotide; and 

isolating said polypeptide from the host cell or the growth medium 
of the host celU wherein said polypeptide is capable of binding to the 
extracellular domain of human Flt4 receptor tyrosine kinase and stimulating 
phosphorylation of Flt4 receptor tyrosine kinase. 

37. (Amended) A method for producing a polypeptide that is 
capable of binding the extracellular domain of human Flt4 receptor tyrosin 
kinase, comprising the steps of: 

growing a host cell according to any one of claims 1, 3, 4, 5, 7, 
26, or 27 under conditions which permit expression by said host cell of a 
polypeptide that is capable of binding the extracellular domain of human Flt4 
receptor tyrosine kinase, said polypeptide including a domain defined by eight 
cysteine residues that are conserved in human vascular endothelial growth 
factor (VEGF), human platelet derived growth factor A (PDGF-A), and human 
platelet derived growth factor B (PDGF-B), and lacking any domain having 
cysteine motifs of a Balbiani ring 3 protein (BR3P); and 

isolating said polypeptide from the host cell or the growth medium 
of the h st cell. 
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38. A method for producing a polypeptide that is capable of 
binding the extracellular domain of human Flt4 receptor tyrosine kinase, 
comprising the steps of: 

growing a host cell according to claim 25 under conditions which 
permit expression by said host cell of a polypeptide encoded by said nucleic 
acid that is capable of binding the extracellular domain of human Flt4 receptor 
tyrosine kinase; and 

isolating said polypeptide from the host cell or the growth medium 
— of the host celk 

39. A method according to claim 38 wherein said host cell is a 
mammalian host cell that secretes said polypeptide and wherein said isolating 
step comprises isolating said polypeptide from said growth medium. 

40. A eukaryotic host cell according to claim 1 or 3 that secretes 
said polypeptide. 

41. A nucleic acid according to claim 30 wherein said continuous 
portion has amino acid 1 of SEQ ID NO: 33 as its amino terminus. 

42. A host cell transformed or transfected with a polynucle tide 
comprising a nucleotide sequence that encodes a polypeptide that is capable of 
binding to the extracellular domain of human Flt4 receptor tyrosine kinase, 

wherein said polynucleotide includes a strand that hybridizes to a 
DNA comprising the non-coding strand complementary to SEQ ID NO: 32, 
under the following hybridization conditions: 

(a) hybridization at 42°C for 20 hours in a solution 
containing 50% formamide, 5x SSPE, 5x Denhardt's solution, 
0.1 % SDS and 0.1 mg/ml denatured salmon sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65°C with a wash 
solution containing 1x SSC, and 0.1% SDS; and 

wherein said host cell expresses and secretes a polypeptide 
encoded by said polynucleotide, and 

wherein said polypeptide binds the extracellular domain of human 
Flt4 receptor tyrosine kinase and has a molecular weight of about 23 kD as 
assessed by SDS-PAGE under reducing conditions. 

43. A purified and isolated nucleic acid comprising a nucleotide 
sequence that encodes a polypeptide that binds human Flt4 receptor tyrosine 
kinase, said polypeptide having an amino acid sequence comprising a 
continuous portion of the amino acid sequence shown in SEQ ID NO: 33 
effective to permit such binding, said nucleic acid lacking a nucleotide sequ nee 
that encodes the carboxy-terminal portion of the amino acid sequence sh wn in 
SEQ ID NO: 33 bey nd residue 125. 
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44. A purified and isolated nucleic acid according to claim 43 
wherein said nucleic acid lacks a nucleotide sequence that encodes the amino 
terminal portion of the amino acid sequence shown in SEQ ID NO: 33 that 
precedes residue 1. 
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PATENT M 
28967/3307£fJ 



IN THE UNITED STATES PATENT AND TRADEMARK OFFI 




Applicant(s): Alitalo et al. 
Serial No: 08/585,895 
Filed: January 12, 1996 



Title: RECEPTOR LIGAND 
Group Art Unit: 1 646 
Examiner: Saoud 



AMENDMENT TRANSMITTAL WITH 

PETITION FOR EXTENSION OF TIME HUG 4 iggg 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



>- ....... ^ -w*£f* 

3£tfV:CS CENT?* 



Sir: 



Transmitted herewith are the following documents for the above application: 
1 . Amendment and Reply Pursuant to 37 C.F.R. § § 1.111; 
Declaration Under 37 C.F.R. S 1.132 of Dr. Kari Alitato; 



2. 
3. 

4. 

5. 



Declaration of Biological Culture Deposit in Compliance with Budapest Treaty 
Requirements; 

Check in the amount of $55.00 in payment of fee for extension of time; and 

Check in the amount of $ 1 59.00 in payment of fee for extra claims. 

CERTIFICATE OF MAILING (37 CFR 1.m 

I hereby certify that this paper and the documents referred to as enclosed therewith are being 
deposited with the United States Postal Service as first class mail, postage prepaid, on July 23, 
1998, in an envelope addressed to the Assistant Commissioner for Patents, Washington D C* 
20231. ' * 



David A. Gass 



0 
D 



1 . Small Entity Status 



ca Small entity status has been established and is still effective. 



2. Extension of Time 

H This is a petition for an extension of time under 37 CFR 1 .136 for the total number 
of months checked below: 



EXTENSION 
(Months) 


FEE FOR LARGE ENTITY 


FEE FO 


R SMALL ENTITY 


One Month 




$110.00 


X 


$55.00 J 


Two Months 




$400.00 




$200.00 


Three Months 




$950.00 




$475.00 


Four Months 




$1,510.00 




$755.00 



If an additional Extension of Time is required, please consider this a petition therefor. 

Extension Fee: $55l»QQ 



O An extension for month (s) 

has already been secured and the fee 

paid therefor of $ »s 

deducted from the total fee due for the 
total months of extension now 
requested. 

Deduction: $0 

Extension Fee Due With This Request $55LOQ 

AUG 4 m 

SfcRWCSCEVr:=P 
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3. Fee for Claims 

The fee for additional claims [(37 CFR 1 .16{bMd)l has been calculated as shown below: 







SMALL ENTITY 


OTHER THAN A 
SMALL ENTITY 


n 






Claims 
Remaining 

After 
Amendment 


Highest No. 
Previously Paid For 


Present 
Extra 


Rate 


Additional 
Fee 


Rate 


Additional 
Fee 


TOTAL 


40 


MINUS 


33 


7 


X1 1 =» 


$77 


X22- 






INDEP. 


7 


MINUS 


■5 


2 


X41 = 


$82 


X82- 








| □ First Presentation of Multiple Dependent Claim 


♦ 135 = 




+ 270 = 








j TOTAL ADDITIONAL FEE 


$159 * 


OR 


: 





Method of Payment of Fees 

69 Attached are checks in the amount of $55.00 and $1 59.00. 

O Charge Deposit Account No. 1 3-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 



5. Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount enclosed 
or any additional fees which may be required during the pendency of this application under 
37 CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A copy of this Transmittal is 
enclosed. 

Please refund any overpayment to Marshall, O'Toole, Gerstein, Murray & Borun at the 
address below. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 



July 23, 1998 



By: 



David A. Gass 
Reg. No: 38,153 
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28967/33072 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): Alitalo et al. 
Serial No: 08/585,895 
Filed: January 12. 1996 



Title: RECEPTOR LIGAND 
Group Art Unit: 1 646 
Examiner: Saoud 



AMENDMENT TRANSMITTAL WITH 

PETITION FOR EXTENSION OF TIME "1998 

UM£f> 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Transmitted herewith are the following documents for the above application: 

1 . Amendment and Reply Pursuant to 37 C.F.R. S 5 1.111; 

2. Declaration Under 37 C.F.R. 5 1 .1 32 of Dr. Kari Alitalo; 

3^ Declaration of Biological Culture Deposit in Compliance with Budapest Treaty 
Requirements; 

4. Check in the amount of $55.00 in payment of fee for extension of time; and 

5. Check in the amount of $1 59.00 in payment of fee for extra claims, 
" rPRTiFinATE OF M All INC? (37 CFR 1 -8) 

1 hereby certify that this paper and the documents referred to as enclosed therewith are being 
David A. Gass 



2. 



Small Entity Status 

H Small entity status has been established and is still effective. 
Extension of Time 



This is a petition for an extension of time under 37 CFR 1.136 for the total number 
of months checked below: 



EXTENSION 
(Months) 


FEE FOR LARGE ENTITY 


FEE FOR SMALL ENTITY 


One Month 




$110.00 


X 


$55.00 


Two 'Months 




$400.00 




$200.00 


Three Months 




$950.00 




$475.00 


Four Months 




$1,510.00 




$755.00 



If an additional Extension of Time is required, please consider this a petition therefor. * 

Extension Fee: $5iLQQ 



An extension for 



month(s) 



has already been secured and the fee 

paid therefor of $ is 

deducted from the total fee due for the 
total months of extension now 
requested. 



Deduction: $0 

Extension Fee Due With This Request $5JLflQ 



3. Fee for Claims 

The fee for additional claims 1(37 CFR 1.16(b)-(d)l has been calculated as shown below: 









SMALL 


ENTtTY 


OTHER 
SMALL 


THAN A 
ENTITY 




Claims 
Remaining 
After 


Highost No. 
Previously Paid For 


Present 
Extra 


Rate 


Additional 
Fee 


Rate 


Additions! 
Fee 


TOTAL 


40 


MINUS 1 33 


7 


X11 - 


$77 


X22« 


$ 


tNOEP. 


7 


MINUS 1 5 


2 


X41 = 


$82 


X82- 


$ 


n 


Pimt Presantatio 




+ 135- 




+ 270- 


$ 


TOTAL ADDITIONAL FEE 


$159 


OR 


$ 



4. * Method of Payment of Fees 

b Attached are checks in the amount of $55.00 and $ 1 59.00. 

□ Charge Deposit Account No. 13-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 



5. Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in tfje 

or any additional fees which may be required during the pendency of th.s apphcation under 

37 CFR 1 !l 6 or 1.17 to Deposit Account No. 13-2855. A copy of th.s Transmrttal .s 

enclosed. 

Please refund any overpayment to Marshall, O'Toole. Gerstein. Murray & Borun at the 
address below. 

Respectfully submitted, 

MARSHALL, O'TOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower , 
•* 233 South Wacker Drive 

Chicago. Illinois 60606-6402 
(312)474-6300 



By: 



David A. Gass 
Reg. No: 38,153 



July 23, 1998 
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ATTORNEYS AT LAW 
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(312) 474-6300 
FAX: (312)474-0448 
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TO: Examiner Saoud - Group An Unit: 1646 
c/o U.S. Patent and Trademark Office 
(703) 308-0294 
U.S. Serial No. 08/585,895 

FROM: David A. Gass 

Marshall, OToole 



CLIENT NO: 28967 
MATTER NO: 33072 
COUNTRY CODE: US 
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Please contact Lisa Richard at (312) 474-6819 if you do not receive all of the pages in good condition. 



The material of this transmission contains confidential information intended only for the addressee, 
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PATENT/ 
28967/33072 



^ nAvJL^ IN THE UNITED STATES 

™ TPNT AND TP | a jPr™ A1?y OFFICE 



In re Application of: 
Alitaio et al. 
Serial No.: 08/585,895 
Filed: January 12, 1996 
Title: RECEPTOR UGAND 
Art Unit: 1646 
Examiner: Saoud 




I hereby certify that this paper is 
deposited with the United States Postal 
Service as first class mail, postage 
prepaid, in an envelope addressed to: 
Assistant Commissioner for Patents 
Washington, D.C. 20231, on this date: 

Dated:^k!^2/i23.^ 



David A. Gass 



DECLARATION UNDER 37 C.F.R. §1.132 OF DR. KARI ALITALO 
I, Kari Alitaio, do hereby declare and state as follows: 

1. I am a co-iriventor of the above-identified U.S. Patent Application 
(hereinafter "the patent application"). I am familiar with the Office action from the U.S. 
Patent and Trademark Office dated March 24. 1998. in the patent application. I am 
making this declaration to provide facts and evidence to the Patent Office that may be 
relevant to the issues and rejections raised in the Office action. 

2. I understand that sequences identified as SEQ ID NOs: 44 and 45 were 
added to the patent application by an amendment dated November 26. 1997. and entered by 
the Patent Office on December 1. 1997. Copies of those two sequences are appended hereto. 
I understand that, at the time of the amendment. SEQ ID NOs: 44 and 45 were identified as a 
nucleotide sequence and a deduced amino acid sequence of a cDNA that was deposited with 
the American Type Culture Collection (ATCC) as plasmid pFLT4-L and that is cross- 
referenced in the patent application at pages 28-29. I understand that the Patent Office has 
objected to the amendment to introduce these two sequences into the patent application on the 



basis that such an amendment "introduces new matter into the disclosure." The Patent Office's 
basis for this allegation was as follows: 

The specification discloses that the FR4-L clone has an approximately 
2.1 kb insert and has been deposited as ATCC Deposit No. 97231 (pp 
28-29). Applicant has not stated or shown the relationship between the 
2.1 kb insert and the 1997 bp cDNA sequenced and presented as SEQ 
ID-N0^44.~Thus r it-is not-clear whether the 2:l kb insert has"th"e~ 



sequence of SEQ ED NO: 44. If the 1997 bp insert is the same as that 
of the 2. 1 kb insert, this aspect of the rejection could be overcome by 
amending the sentence added in the amendment of 1 December 1997 to 
state that "the approximately 2. 1 kb cDNA insert of the deposited 
plasmid pFLT4-L was sequenced and found to have a 1997 base pair 
nucleotide sequence as set forth in SEQ ID NO: 44." 
(Office action dated March 24, 1998, at paragraph 10.) 

3. I confirm that our laboratory sequenced the insert of the same plasmid that 
was designated pFLT4-L and that was deposited with the ATCC as ATCC Deposit No. 9723 1 
and that is referred to at pages 28-29 of the patent application. The nucleotide sequence of 
the insert of this plasmid (ATCC Deposit No. 9723 1) includes the 1997 nucleotides of 
sequence set forth in SEQ ID NO: 44 as appended hereto and added to the patent application 
in the amendment dated November 26, 1997. The 419 residue amino acid sequence set forth 
in SEQ ID NO: 45 (as appended hereto and added to the patent application) is deduced from 
the sequence set forth in SEQ ID NO: 44. 

4. The insert of plasmid pFLT4-L (ATCC Deposit No. 97231) contains 
additional (non-coding) sequence adjacent to the 1997 nucleotides of sequence set forth in 
SEQ ID NO: 44. The apparent size discrepancy between the approximately 2. 1 kb size of the 
insert (as estimated by agarose gel electrophoresis analysis) and the 1997 nucleotides of 
sequence as set forth in SEQ ID NO: 44 is explained by the existence of this additional non- 
coding sequence in the plasmid insert . 



Certificating 

I hereby further declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful, false statements and 
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the like so made are punishable by fine or imprisonment, or both under Section 1001 of Title 
18 of the United States Code, and that such willful, false statements may jeopardize the 
validity of the application or any patent issued thereon. 



G 



i _ 



(2) INFORMATION FOR SEQ ID NO: 44: 

| (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1997 base pairs 



I 



(B) TYPE ; nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



60 
120 
180 
240 
300 
357 

405 

453 



*T*^ AAA GAT CTG GAG GAG CAG TTA CGG TCT GTG TCC AGT GTA 

I Tyr Ala Ser Lys Asp Leu Glu Glu Gin Leu Arg Ser Val Ser Ser Val 

5S 60 65 

! ^ T ^ CTC ATG ACT GTA CTC TAC CCA GAA TAT TGG AAA ATG TAC AAG 

j Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met Tyr Lys 

70 75 80 

, TGT CAG CTA AGG AAA GGA GGC TGG CAA CAT AAC AGA GAA CAG GCC AAC 

Cy S Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin Ala Asn 
/ 85 90 9S 



549 



597 



645 



0 



| (ix) FEATURE : 

J (A) NAME/KEY: CDS 

* (B) LOCATION: 352.. 1608 

J SEQUENCE DESCRIPTION: SEQ ID NO: 44 



CCCGCCCCGC CTCTCCAAAA AGCTACACCG ACGCGGACCG CGGCGGCGTC CTCCCTCGCC 

CTCGCTTCAC CTCGCGGGCT CCGAATGCGG GGAGCTCGGA TGTCCGGTTT CCTGTGAGGC 

I TTTTACCTGA CACCCGCCGC CTTTCCCCGG CACTGGCTGG GAGGGCGCCC TGCAAAGTTG 

GGAACGCGGA GCCCCGGACC CGCTCCCGCC GCCTCCGGCT CGCCCAGGGG GGGTCGCCGG 

j GAGGAGCCCG GGGGAGAGGG ACCAGGAGGG GCCCGCGGCC TCGCAGGGGC GCCCGCGCCC 

CCACCCCTGC CCCCGCCAGC GGACCGGTCC CCCACCCCCG GTCCTTCCAC C ATG CAC 

Met His 

i • * 

TTC CTC GGC TTC TTC TCT GTG GCG TGT TCT CTG CTC GCC GCT GCG CTG 
Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala Ala Leu 
} 5 " 15 

1 CTC CCG GOT CCT CGC GAG GCG CCC GCC GCC GCC GCC GCC TTC GAG TCC 

Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe CUu sir 
| 20 2S 30 

| GGA CTC GAC CTC TCG GAC GCG GAG CCC GAC GCG GGC GAG GCC ACG GCT 501 f 

Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala Thr SI 501 
, 40 « SO U 



0 



D 



CTC AAC TCA AGG ACA GAA GAG ACT ATA AAA TTT GCT GCA GCA CAT TAT 693 
Le U Aan Ser Arg Thr Glu Glu Thr He Lys Phe Ala Ala Ala His Tyr 
X00 105 HO 

AAT ACA GAG ATC TTG AAA AGT ATT GAT AAT GAG TGG AGA AAG ACT CAA 741 
Asn Thr Glu He Leu Lys Ser He Asp Asn Glu Trp Arg Lyo Thr Gin 
115 120 12S 130 

TGC ATG CCA CGG GAG GTG TGT ATA GAT GTG GGG AAG GAG TTT GGA GTC 789 
Cys Met Pro Arg Glu Val Cys He Asp Val Gly Lys Glu Phe Gly Val 
135 140 145 

GCG ACA AAC ACC TTC TTT AAA CCT CCA TGT GTG TCC GTC TAC AGA TGT 837 
Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr Arg Cys 
150 155 160 

GGG GGT TGC TGC AAT AGT GAG GGG CTG GAG TGC ATG AAC ACC AGC ACG 885 
Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr Ser Thr 
165 170 175 

AGC TAC CTC AGC AAG ACG TTA TTT GAA ATT ACA GTG CCT CTC TCT CAA 933 
Ser. Tyr Leu Ser Lys Thr Leu Phe Glu lie Thr Val Pro Leu Ser Gin 
• 180 185 190 

GGC CCC AAA CCA GTA ACA ATC AGT TTT GCC AAT CAC ACT TCC TGC CGA 981 
Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg 
195 200 205 210 

TGC ATG TCT AAA CTG GAT GTT TAC AGA CAA GTT CAT TCC ATT ATT AGA * 1029 
Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser He He Arg 
215 220 225 

CGT TCC CTG CCA GCA ACA CTA CCA CAG TGT GAG GCA GCG AAC AAG ACC 1077 
Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr 
230 235 240 

TGC CCC ACC AAT TAC ATG TGG AAT AAT CAC ATC TGC AGA TGC CTG GCT 1125 
Cys Pro Thr Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys Leu Ala 
245 250 255 

CAG GAA GAT TTT ATG TTT TCC TCG GAT GCT GGA GAT GAC TCA ACA GAT 1173 
Gin Glu. Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp 
260 265 270 

GGA TTC CAT GAC ATC TGT GGA CCA AAC AAG GAG CTG GAT GAA GAG ACC 1221 
Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr 
275 280 285 290 

TGT CAG TGT GTC TGC AGA GCG GGG CTT CGG CCT GCC AGC TGT GGA CCC 1269 
Cys Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 305 

CAC AAA GAA CTA GAC AGA AAC TCA TGC CAG TGT GTC TGT AAA AAC AAA 1317 
His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
310 315 320 
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330 335 
345 350 

36S 370 
380 385 

395 400 

405 ^ ff« ^ ^ LyS **» Pro Gl" Met 

4X0 41S 

AGC TAAGATTGTA CTGTTTTCCA GTTCATCGAT TTTCTATTAT GGAAAACTGT 



1365 



1413 
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1509 



1SS7 



1605 



1658 



GTTGCCACAG TAGAACTGTC TGTGAACAGA GAGACCCTTG TGGGTCCATG CTAACAAAGA 
CAAAAGTCTG TCTTTCCTGA ACCATGTGGA TAACTTTACA GAAATGGACT GGAGCTCATC 
WCAAAAGGC CTCTTGTAAA GACTGGTTTT CTOCCAA-^A CCAAACAGCC AAGATTTTCC 
TCTTOTGATT TCTTTAAAAG AATGACTATA TAATTTATTT CCACTAAAAA TATTGTTTCT 
GCATTCATTT TTATAGCAAC AACAATTGGT AAAACTCACT GTGATCAATA TTTTTATATC 
ATGCAAAATA TGTTTAAAAT AAAATGAAAA TTGTATTAT 

(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 419 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY; linear 

<ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45: 

Met Hio Leu Leu Gly P he P„ e Ser Val Ala Cye Ser Leu Leu Ala Ala 

10 15 

Ala Leu Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe 

25 30 



1718 
1778 
1838 
1898 
1958 
1997 
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Glu Ser Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala 
3S 40 45 

Hit Ala Tyr Ala Ser Lye Asp Leu Glu Glu Gin Leu Arg Ser Val Ser 
50 55 60 

Ser Val Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met 
€s 70 75 80 

Tyr Lys Cys Gin Leu Arg Lys Gly Gly Trp Gin His Asn Arg Glu Gin 
85 so as 

Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr lie Lys Phe Ala Ala Ala 
100 105 no 

His Tyr Asn Thr Glu He Leu Lys Ser He Asp Asn Glu Trp Arg Lys 
115 120 125 

Thr Gin Cys Met Pro Arg Glu Val Cys He Asp Val Gly Lys Glu Phe 
130 135 140 

Gly .Val Ala Thr .Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr 
145 ISO iss i6o 

Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys Met Asn Thr 
165 170 175 

Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu He Thr Val Pro Leu 
180 185 190 

Ser Gin Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser 
195 200 205 

Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser He 
210 215 220 

He Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn 
225 230 235 240 

Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn His He Cys Arg Cys 
245 250 255 

Leu Ala Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser 
260 265 270 

Thr Asp Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu 
275 280 285 

Glu Thr Cys Gin Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys 
290 29S 300 

Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys 
305 310 315 320 

Asn Lys Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu 
325 330 335 
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^ S V * 1 ^ Arg Thr Cya Pro Arg Aan GX„ Pro 

345 3S0 



Leu Asn Pro Gly Lys Cys Ala Cys Glu 



355 



360 



Cys Thr Glu Ser Pro Gin Lys 



365 



Cys Leu Leu Lys Gly Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr 



380 



Arg Arg Pro Cys_Thr_Asn-Arg-Gln- 



385 



390 



Lys-Ala-Cys-Glu-Prb-Gly^p he Ser 



39S 



400 



Tyr Ser Glu GXu Val Cys Arg Cye Val Pro Ser Tyr Trp lys Arg Pro 



410 



415 



Gin Met Ser 
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herewith are being deposited with the 
United States Postal Service as First 
Class Mail, postage prepaid, in an 
envelope addressed to: Assistant 
Commissioner for Patents, 
Washington, DC 20231, on this date: 

October 26, 1999 



David A. Gass 
Reg. No.: 38,153 
Attorney for Applicants 



SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
PURSUANT T O 37 C.F.R, 1.56. 1.97. AND 1.98 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The applicants request that the documents listed on the attached Form PTO- 
1449 be made of official record and considered by the Examiner in the above-identified 
application. 

Pursuant to 37 C.F.R. § 1.98(d), copies of all listed documents are not 
enclosed because they were cited in a prior application (U.S. Serial No. 08/510,133, filed 
August 1, 1995) that is presently relied upon herein for an earlier filing date. However, 
copies of these documents will be resubmitted at the Examiner's request. 



This Supplemental Information Disclosure Statement is not intended to be an 
admission that a search has been made, that other relevant art does not exist, or that any of 
the information disclosed herein constitutes prior art under 35 U.S.C. §102 or §103. 

Pursuant to 37 C.F.R. § 1.97(e)(2), the listed documents were not known to the 
applicants or to any individual designated in §1.56 (c) as issued U.S. patents more than three 
months prior to the filing of this Supplemental Information Disclosure Statement, because 



U.S. Patent No. 5,932,540 (document A7) issued on August 3, 1999 and U.S. Patent No. 
5,935,820 (document A8) issued on August 10, 1999. Consequently, this Supplemental 
Information Disclosure Statement should be considered-by the Patent Office without 
payment of a fee. However, please charge any necessary fees due in connection with this 
Supplemental Information Disclosure Statement to Deposit Account No. 13-2855. A copy 
of this paper is enclosed herewith. 

Respectfully submitted, 

MARSHALL. OTOOLE, GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312)474-6300 
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Application No. 
08/585.895 



Office Action Summary 



Applicants, 



Alitalo et al. 



Examiner 



Christina Saoud 



Group Art Unit 
1646 



□ Responsive to communication(s) filed on m 

□ This action is FINAL. 

□ Since this application is in condition ,or aUowance ^^^^oT^f " " *" " ^ 
in accordance with the practice under fir parte Ouayle. 1935 CD. 11. 453 O.G. 213. 

VSo*«££:Z£™<. <35 U S.C. « 1 33,. Extensions of time may be obtained under the provisions o, 
37 CFR 1.136(a). 



Disposition of Claims 

X Claim(s) 7 r 3-5. 7. 11. and 1 8-44 



Of the above,' claim's) 
! Claim(s) 



X Claim (s) 1. 3-5. 7. 1 1 . and 18-44 

□ Claim(s) — 

G Claims 



is/are pending in the application, 
is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by thejxaminer. 

D The proposed drawing correction, filed on is L approved Disapproved. 

G The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. 5 119 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C § 1 19(a)-(d). 

□ All □ Some* □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. {Series Code/Serial Number) — • 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
•Certified copies not received: 



G Acknowledgement is made of a claim for domestic priority under 35 U.S.C. 5 119(e). 

Attachment(s) 

□ Notice of References Cited, PTO-892 

X Information Disclosure Statement(s), PTO-1449, Paper No(s). 28 and 29 
G Interview Summary, PTO-413 

G Notice of Draftsperson's Patent Drawing Review, PTO-948 
G Notice of Informal Patent Application, PTO-1 52 
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DETAILED ACTION 
Response to Amendment 

1. Claims 1, 3-5, 7, 18, 19, 26-33, and 36-37 have been amended and claims 39-44 have been 
added as requested in the amendment of paper #26, filed 27 July 1998. Claims 1,3-5; 7, 1 1, and 

1 8-44 are pending in the instant application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Any objection or rejection of record which is not expressly repeated in this action has been 
overcome by Applicant's response and withdrawn. 

4. Applicant's arguments filed 27 July 1 998 have been fully considered, however, in light of 
the new grounds of rejection below, the arguments are not found to be relevant and therefore, 
have not been addressed. 

Claim Rejections - 35 USC§112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
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make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

6. Claims 1, 37, and 42 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Claims 1 and 42 and dependent claim 37 are directed to subject matter of a polynucleotide 
that hybridizes to a DNA under specific conditions which are recited in the claims, wherein the 
polynucleotide encodes a protein which has particular structural and functional features. In 
making a determination of whether the application complies with the written description 
requirement of 35 U.S.C. 1 12, first paragraph, it is necessary to understand what Applicant has 
possession of and what Applicant is claiming. From the specification, it is clear that Applicant has 
possession of a nucleic acid molecule which encodes a protein which has the amino acid sequence 
of SEQ ID NO:33. This nucleic acid molecule has a nucleic acid sequence of SEQ ID NO:32 and 
is contained within plasmid pFLT4-L (ATCC deposit #9723 1). The subject matter which is 
claimed is described above. First, a determination of the level of predictability in the art must be 
made in that whether the level of skill in the art leads to a predictability of structure; and/or 
whether teachings in the application or prior art lead to a predictability of structure. The claims 
are directed to host cells which are transfected with a polynucleotide which encodes a 
polypeptide, wherein the polynucleotide hybridizes to a DNA of SEQ ID NO:32 under a specific 
set of hybridization conditions. First, the claims are not limited to polynucleotide molecules 



Application/Control Number: 08/585,895 
Art Unit: 1646 



Page 4 



encoding a protein with a specific amino acid sequence. The claims only require the nucleic acid 
molecule to encode a polypeptide which belongs to the VEGF/PDGF family (implied by the 
recitation of the 8 cysteine domain) and which is capable of binding to the extracellular domain of 
human FIt4 receptor tyrosine kinase. The specification only describes a single polypeptide from a 
human and fails to teach or describe any other polypeptide which has the structural and functional 
characteristics recited in the claims. The breadth of the claims is such that the claims encompass 
polynucleotides from other species and polynucleotides which encode variant polypeptides so 
long as receptor binding activity is maintained. There is a lack of guidance or teaching regarding 
structure and function because there is only a single example provided in the specification and 
because there is no guidance found in the prior art. The claims include polynucleotides which 
share some sequence similarity to the disclosed polynucleotide which encodes the polypeptide of 
SEQ ID NO:33, however, this sequence similarity is not sufficient to provide the function of 
encoding a polypeptide which binds to the Flt4 receptor tyrosine kinase. 

Next in making a determination of whether the application complies with the written 
description requirement of 35 U.S.C. 1 12, first paragraph, each claimed species and genus must 
be evaluated to determine whether there is sufficient written description to inform a skilled artisan 
that applicant was in possession of the claimed invention at the time the application was filed. 
With this regard, the instant application fails to provide a written description of the species or the 
genus which are encompassed by the instant claims except for the nucleic acid of SEQ ID NO:32. 
The specification does not provide a complete structure of those polynucleotides which encode a 
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polypeptide as described in the claims and hybridize to the recited sequence under the recited 

st ringency c o nditions of t he clai ms/ The clai ms al so fail to rec ite other relevant identif ying 

characteristics (physical and/or chemical and/or functional characteristics coupled with a known 
or disclosed correlation between function and structure) sufficient to describe the claimed 
invention in such full, clear, concise and exact terms that a skilled artisan would recognize 
applicant was in possession of the claimed invention. The specification fails to provide a 
representative number of species for the claimed genus (those polynucleotides which hybridize to 
SEQ ID NO:32 under the recited stringency conditions) because the claims are directed to those 
polynucleotides which encode a polypeptide having a conserved cysteine domain and which binds 
to the human FU4 receptor tyrosine kinase, which encompasses different species and variants and 
the specification teaches one embodiment. Therefore, the claims are directed subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventors), at the time the application was filed, had possession of the 
claimed invention. 

Claim Rejections - 35 USC § 102 
7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
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has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

8. Claims I, 3-5, 7, 1 1, and 18-44 are rejected under 35 U.S.C 102(e) as being anticipated 
by Hu et al. (U.S. Pat. No. 5,935,820). 

Hu et al. disclose a polynucleotide, SEQ ID NO: I, which encodes a polypeptide, SEQ ID 
NO:2, which includes a domain defined by 8 cysteine residues of the VEGF family, and which is 
capable of binding to human FIt4 receptor tyrosine kinase. The instant claims indicate that the 
polypeptide lacks any domain that has one or more cysteine motifs of a Balbiani ring 3 protein, 
however, this limitation only further defines the processed protein and places no material 
limitations on the polynucleotide. Claim 1 1 further defines the polypeptide as comprising amino 
acids 1 to 120 of SEQ ID NO:33, however, this limitation places no material limitations on the 
polynucleotide. Claim 18 is directed to a polynucleotide which lacks a portion of the nucleic acid 
sequence which encodes the cysteine motifs of a Balbiani ring 3 protein, but still encodes a 
polypeptide that is capable of binding to human FIt4 receptor tyrosine kinase. This limitation 
appears to be inherently met by the embodiment of claim 1 of '820 in that the mature protein lacks 
this portion of the polypeptide, therefore, a "polynucleotide encoding a mature portion of a 
protein consisting of SEQ ID NO:2" anticipates this claim. 

Allowable Subject Matter 
9. It is noted that some of the claims appear to be directed to polynucleotides encoding a 
polypeptide comprising amino acids 1-120 of SEQ ID NO:33. The prior art does not disclose or 
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teach a polypeptide consisting of amino acids 1-120 of SEQ ID NO:33. Specific claims to the 
embodiment of polynucleotide encoding a polypeptide consisting of amino acids 1-120 of SEQ 
ID-NO:33-appearto"b^free^ftH^p7ib7irt: 



T7, C °" Cem,ng ' his communication or earlier communications from the examiner should 
be directed to Chnstme Saoud, Ph.D., whose telephone number is (703) 305-7519 The Examiner 
can normally be reached on Monday to Friday from 8AM to 3PM. examiner 

K f .fn t l emP \ t0 rCaC , h !!* C ^ miner by ,e ' eph0ne are "cessfol, the examiner's supervisor Gary 
Kunz, can be reached on (703) 308-4623. The fax phone number for this Group is (703) 308 



Official papers filed by fax should be directed to (703) 308-4227. Faxed draft or informal 
communications with the examiner should be directed to (703) 308-0294. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the Group receptionist whose telephone number is (703) 308-0 1 96 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^r/ x 

Applicant(s): Aiitalo et al. 

Serial No: 08/585.895 

Filed: January 12, 1996 

Title: Receptor Ligand 

Group Art Unit: 1 646 

Examiner: Christine Saoud 

ASSOCIATE POWER OF ATTORNEY 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir. 

The undersigned attorney of record in the above-identified application 

hereby appoints as associate attomey(s): 

Frank S. DiGiglio (Reg. No. 31 ,346) 
Scully, Scott, Murphy & Presser 
400 Garden City Plaza 
Garden City, New York 1 1530 
(516)742-4343 

to prosecute this application, to make alterations or amendments therein, and to 
transact any and all business in the Patent and Trademark Office connected 
therewith. 

MARSHALL, OTOOLE. GERSTEIN, 
MURRAY & BORUN 



David A. Gass 
Registration No. 38,153 

June 22, 2000 
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Please find below and/or attached an Office communication concerning this applicati n or 
proceeding. 

Commissioner of Patents and Trademark* 



PTO-90C <R«v. 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. OjC 20231 



| APPUCAnON NUMBER j FBJNO OATE 



FIRST NAMED APPLICANT 



ATTORNEY DOCKET NO. 



INTERVIEW SUMMARY 



AO participants (applicant applicant's representative. PTO personnel): 



ART UNIT 1 PAPER NUMBER 



J4 



OATE MAILED: 



(3) 



(2). 



Date of Interview _ 



,4, lAL&tftfAQ^m-^ 



Type: □ Telephonic ^Personal (copy is given to □ applicant ^appficanfs representative). 
Exhibit shown or demonstration conducted: DYes j^No If yes. brief description: 



□ was 
Ctaim(s) discussed: 
Identification of prior art c_ 



Description of the general nature of whai was agreed to if an agreement w«s reached. Of a*«y other con~ n .«erds: — ^ r- L^^L^^fl^fl-^L _ CL^ W^> 



uescnpuon oi uw general nauirts ui whu nui uyicrcu iu u cut ayicomoiu n«» iociwum, w w«j ~» -^w.-.— . — 



0£j 



GjlMa iahich frnrt 



luff Mniuxt Wz&F-d rijCfrngu^h SWLl^s. £lM c 

sed wouugpnc 



(A fuller description. If necessary, and a copy of the amendments, if available, which the examiner agreed woukJ&Jnder the claims allowable 
must be attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be 
attached.) 

1. □ His not necessary for applicant to provide a separate record of the substance of the Interview. 

Unless the paragraph above has been checked to Indicate to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION 
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a response tautest Office 
action has are ready been filed. APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE 
SUBSTANCE OF THE INTERVIEW. 

2. □ Since the Examiner's interview summary above (including any attachments) reflects a complete 

rejections and requirements that may be present in the last Office action, and since the claims are 
is considered to fulfill the response requirements of the last Office action. Applicant is not relieved 
the interview unless box 1 above is also checked. 

Examiner Note: You must sign this form unless it Is an attachment to another form. 

FORM PTOL-413 (REV.1-98) 



to each of the objections, 
now allowable, this completed form 
from providing a separate record of 
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PATENT 



Applicant(s): 

Alitalo et a!. 

Serial No: 08/585.895 

Filed: January 12. 1996 



Title: RECEPTOR LIGAND 

Group Art Unit: 1646 
Examiner: Christine Saoud 



AMENDMENT TRANSMITTAL WITH 
PETITION FOR EXTENSION OF TIME 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin 

Transmitted herewith are the following documents for the above application: 

1 . Amendment and Reply Pursuant to 37 C.F.R. §§1.111; 

2. Declaration Pursuant to 37 C.F.R. § 1 .1 32 of Kari Alitalo (unsigned); and 

3. Check in the amount of $91 .00 in payment of fee for extension of time ($55.00) and fee 
for extra claims ($36.00). 



CERTIFICATE OF MAILING f37 CFR 1.8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being deposited 
with the United States Postal Service as first class mail, postage prepaid, on August 4, 2000. in an 
envelope addressed to the Assistant Commissioner for Patents. Washington. D.C. 20231. 
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1. Small Entity Status 

Verified statement(s) claiming small entity status is(are) attached. 
G) Small entity status has been established and is still effective. 
Has not been established. 



CLAIMS AS FILED - INCLUDING PRELIMINARY AMEND 


MENT (IF ANY) |j 










SMALL ENTITY 


OTHER THAN A SMALL 

ENTITY !l 




Claims 

Remaining 

After 

Amendment 


Highest No. 
Previously Paid For 


RATE 


FEE 


RATE 


FEE 


TOTAL 


44 


MINUS 40 =4 


X 9 = 


$36.00 


X 18 = 


$ 


INDEP. 


7 


MINUS 7=0 


X39 = 


S 


X78 = 


$ 


□ First Presentation of Multiple Dependent Claim 


♦ 130 

s 


$ 


♦ 260* 


$ 


Filing Fee: 


$36.00 


OR 


$ 



2. 



Extension of Time 



This is a petition for an extension of time under 37 CFR 1.136 for the total number of 
months checked below: 



EXTENSION 
(Months) 


FEE FOR LARGE ENTITY 


FEE FOF 


* SMALL ENTITY 


One Month 




$110.00 


X 


$55.00 


Two Months 




$380.00 




$190.00 


Three Months 




$870.00 




$435.00 


| Four Months 




$1,360.00 




$680.00 


I Five Months 




$1,850.00 




$925.00 



If an additional Extension of Time is required, please consider this a petition therefor. 

Extension Fee: $ 55.00 



An extension for 



month(s) has 



already been secured and the fee paid therefor of 

$ is deducted from the total fee due 

for the total months of extension now requested. 

- 2 - 



Deduction: $ 



id 

id 



RECEfVEi 

AUG I5MB 

TECH CENTER 160CV23 



Extension Fee Due With This Request: $55.00 



3. Method of Payment of Fees 

B Attached is a check in the amount of SELfiS 

□ Charge Deposit Account No. 13-2855 

in the amount of: - 

A copy of this Petition is enclosed. 

4. Deposit Account and Refund Authorization 

a The Commissioner is hereby authorized to charge any deficiency in the amount enclosed ot _any 
additional fees which may be required during the pendency of this application under 37 CFR 
; 1.16or37CFR1.17toDepositAccountNo. 13-2855. A copy of this Petition is enclosed. 

a Please refund any overpayment to Marshall. OToole, Gerstein. Murray & Borun at the address 

below. 

Respectfully submitted, 

MARSHALL. OTOOLE. GERSTEIN. 

MURRAY & BORUN 

6300 Sears Tower 

233 South Wacker Drive 

Chicago. Illinois 60606-6402 

(312) 474-6300 



By: 

David A. Gass 
Reg. No: 38.153 



August 4. 2000 
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Sir. 
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2. Declaration Pursuant to 37 C.F.R. § 1 .1 32 of Kari Alitalo (unsigned); and 
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Verified statement(s) claiming small entity status is(are) attached. 
B Small entity status has been established and is still effective. 
Has not been established. 
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Extension of Time 



This is a petition for an extension of time under 37 CFR 1.136 for the total number of 
months checked below: 
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If an additional Extension of Time is required, please consider this a petition therefor. 

Extension Fee: $55,Q0 

a An extension for month(s) has 

already been secured and the fee paid therefor of 
$ is deducted from the total fee due 



for the total months of extension now requested. 



Deduction: $ 
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Extension Fee Due With This Request: $ 55.00 



Method of Payment of Fees 

B Attached is a check in the amount of S 91.00 

□ Charge Deposit Account No. 13-2855 
intheamount of: : S 



A copy of this Petition is enclosed. 
4. Deposit Account and Refund Authorization 

a The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or any 

additional fees which may be required during the pendency of this application under 37 CFR 
1.16 or 37 CFR 1 .17 to Deposit Account No. 13-2855. A copy "of this Petition is enclosed. 

a Please refund any overpayment to Marshall. OToole. Gerstein, Murray & Borun at the address 

below. 

Respectfully submitted, 

MARSHALL. OTOOLE. GERSTEIN. 
MURRAY & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago. Illinois 60606-6402 
(312)474-6300 



By: 



David A. Gass 
Reg. No: 38.153 



August 4, 2000 
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In an Office action mailed April 4, 2000, the Patent Office rejected claims 1, 
3-5, 7, 1 1, and 18-44 variously under 35 USC §§ 102(e) and 1 12, first paragraph. The 
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time. 
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AMENDMENTS 

fa the Claims 

Please cancel all pending claims and add new claims 45-79 as shown below: 

A purified and isolated nucleic acid comprising a nucleotide sequence 
that encodes a polypeptide that binds to human Flt4 receptor tyrosine kinase (FIt4), said 
polypeptide having an amino acid sequence comprising a portion of the amino acid sequence 
shown in SE Q ID NO: 33 e ffective to permit such bindin g, said nuclei c acid lacking a 



nucleotide sequence that encodes the portion of the amino acid sequence shown in SEQ ID 
NO: 33 that has cysteine motifs of a Balbiani ring 3 protein. 

A purified and isolated nucleic acid according to claim wherein said 
polypeptide stimulates tyrosine phosphorylation of human Flt4. 



X 

A purified and isolated nucleic acid according to claim ^t> wherein said 
polypeptide has an apparent molecular weight of about 23 kD as assessed by SDS 
polyacrylamide gel electrophoresis under reducing conditions. 

^ jl. A purified and isolated nucleic acid according to claim ^wherein said 

)^ | polypeptide comprises an ammo-terminal amino acid sequence set forth in SEQ ID NO' 13 

5 if 

jp. A purified and isolated nucleic acid according to claim f4 wherein said 
polypeptide comprises approximately 120 amino acids. 



J- 



A purified and isolated nucleic acid according to claim^/ wherein 
amino terminal amino acids 2 through 18 of said polypeptide have an amino acid sequence 
identical to amino acids 2 through 18 set forth in SEQ ID NO: 13. 



; - * 

compri 



ft-* 

A purified and isolated nucleic acid according to claim^wherein said 
polypeptide comprises amino acids 1 to 120 of SEQ ID NO: 33. ' 
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# f 

A purified and isolated nucleic acid according to clairn^p wherein said 
polypeptide has an apparent molecular weight of about 32 kDa as assessed by SDS 
polyacrylamide gel electrophoresis under reducing conditions. 

A nucleic acid according to claim J$ wherein said portion of the amino 
acid sequence shown in SEQ ID NO: 33 is a continuous portion that includes eight cysteines 
of SEQ ID NO: 33 that are conserved in human vascular endothelial growth factor (VEGF), 
, human platelet derived growth factor A (PDGF-A), and human platelet derived growth factor 
B (PDGF-B), and excludes the carboxyl terminal portion of SEQ ID NO: 33 that contains 
cysteine motifs of a Balbiani ring 3 protein. 

Q 

5A. A nucleic acid according to claim p£ wherein said continuous portion 
has amino acid 1 of SEQ ID NO: 33 as its amino terminus: 

/I. A nucleic acid according to claim \/ wherein said portion of the amino 
acid sequence shown in SEQ ID NO: 33 is a continuous portion having amino acid 1 of SEQ 
ID NO: 33 as its amino terminal residue, and having as its carboxy terminal residue an amino 



(y i acid between residues 1 1 9 and 1 26 of SEQ ID NO: 33 



5^*~ A vector comprising a nucleic acid according to claim ^ wherein said 
vector lacks a nucleotide sequence that encodes the portion of the amino acid sequence shown 
in SEQ ID NO:33 that has cysteine motifs of a Balbiani ring 3 protein. 



A host cell transformed or transfected with a vector according to claim 



If 

^8. A method for producing a polypeptide that binds to the extracellular 
domain of human Flt4, comprising the steps of: # *T 

growing a host cell according to clairnV^ under conditions which permit 
expression by said host cell of a polypeptide that is encoded by said nucleic acid and that 
binds to the extracellular domain of human FU4; and 
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isolating said polypeptide from the host cell or the growth medium of the host 

cell. 

597 A method according to claim &6 wherein said host cell is a mammalian 
host cell that secretes said polypeptide and wherein said isolating step comprises isolating 
said polypeptide from said growth medium. 

/> 

A purified and isolated nucleic acid comprisin g a nucleotide sequence 



that encodes a polypeptide that binds human Flt4 receptor tyrosine kinase (Flt4), said 
polypeptide having an amino acid sequence comprising a continuous portion of the amino 
acid sequence shown in SEQ ID NO: 33 effective to permit such binding, said nucleic acid 
lacking a nucleotide sequence that encodes the carboxy-terminal portion of the amino acid 
sequence' shown in SEQ ID NO: 33 beyond residue 125. 



3 % 

64. A purified and isolated nucleic acid according to claim 60 \vl 



s 

| encoded polypeptide stimulates tyrosine phosphorylation of human FIt4. 



herein said 



lb 

(jp.. A purified and isolated nucleic acid according to claimjj>#* wherein said 
nucleic acid lacks a nucleotide sequence that encodes the amino terminal portion of the amino 
acid sequence shown in SEQ ID NO: 33 that precedes residue 1 . 

ji 

(p. An expression construct comprising the nucleic acid according to claim 
^Toperatively linked to an expression control sequence, said expression construct lacking a 
nucleotide sequence that encodes the carboxy-terminal portion of the amino acid sequence 
shown in SEQ ID NO:33 beyond residue 125. 



claim 



A host cell transformed or transfected with the expression construct of 

% 



A method for producing a polypeptide that binds to the extracellular 
domain of human FIt4 and stimulates tyrosine phosphorylation of Flt4, comprising the steps 
of: 



growing a host cell according to claim plunder conditions which permit 
expression in said host cell of a polypeptide encoded by said nucleic acid and 

isolating said polypeptide from the host cell or the growth medium of the host 
cell, wherein said polypeptide binds to the extracellular domain of human FU4 and stimulates 
phosphorylation of Flt4. 

XL* 

A host cell transformed or transfected with a polynucleotide, 
wherein said polynucleotide includes a strand containing a human nucleotide 
sequence that hybridizes to a DNA comprising the non-coding strand complementary to SEQ 
ID NO: 32, under the following hybridization conditions: 

(a) hybridization at 42°C for 20 hours in a solution containing 
50% formamide, 5x SSPE, 5x Denhardfs solution, 0.1% SDS and 0.1 mg/ml 
denatured salmon sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65°C with a wash solution 
containing Ix SSC, and 0.1% SDS; and 

wherein said host cell expresses a polypeptide encoded by said polynucleotide, 

wherein said polypeptide has a molecular weight of about 23 kD as assessed 
by SDS-PAGE under reducing conditions and includes a domain encoded by the human 
nucleotide sequence that is defined by eight cysteine residues that are conserved in human 
vascular endothelial growth factor (VEGF), human platelet derived growth factor A (PDGF- 
A), and human platelet derived growth factor B (PDGF-B), 

wherein said polypeptide lacks any domain that has one or more cysteine 
motifs of a Balbiani ring 3 protein (BR3P), and 

wherein said polypeptide binds to the extracellular domain of human FU4 
receptor tyrosine kinase. 

. A host cell according to clain^^that expresses a naturally occurring 
human FU4 ligand polypeptide encoded by said polynucleotide. 
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68. A host cell according to claim 66 wherein said polynucleotide is an 
expression vector, said expression vector including an expression control sequence 
operatively linked to sequence that encodes said polypeptide. 



A host cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes the amino acid sequence shown in SEQ ID 
NO: 33, wherein said host cell expresses a polypeptide encoded by said polynucleotide, said 
polypeptid e including a conti guous portion of SE Q ID N O: 33 that is sufficient to bind to the 
extracellular domain of human FIt4 receptor tyrosine kinase (FIt4EC), 

wherein said contiguous portion includes eight cysteine residues that are 
conserved in human vascular endothelial growth factor (VEGF), human platelet derived 
growth factor A (PDGFtA), and human platelet derived growth factor B (PDGF-B), 

wherein said polypeptide lacks any portion of SEQ ID NO: 33 that precedes 
position 1 and lacks any portion of SEQ ID NO: 33 that has one or more cysteine motifs of a 
Balbiani ring 3 protein (BR3P), and 

wherein said polypeptide has a molecular weight of about 23 kD as assessed 
by SDS PAGE under reducing conditions and binds to FU4EC. 

Ifi. A host cell according to claim wherein said nucleotide sequence 
comprises nucleotides 37 to 1086 of the sequence shown in SEQ ID NO: 32. 

7\ . A host cell according to clainfwwherein said polynucleotide is a 
vector comprising an expression control sequence operatively linked to the nucleotide 
sequence that encodes the amino acid sequence shown in SEQ ID NO: 33. 



A eukaryotic host cell according to claim^rf or^Tthat secretes said 
polypeptide. 

lo. A host cell comprising the insert of plasmid pFLT4-L, deposited as 
ATCC accession No. 97231, wherein said host cell expresses and secretes a polypeptide 
encoded by said insert, 
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wherein said secreted polypeptide has a molecular weight of about 23 kD as 
assessed by SDS-PAGE under reducing conditions and binds to human Flt4 receptor tyrosine 
kinase and includes a domain defined by eight cysteine residues that are conserved in human 
vascular endothelial growth factor (VEGF), human platelet derived growth factor A (PDGF- 
A), and human platelet derived growth factor B (PDGF-B). 

Bh 

/4. A host cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes a polypeptide that binds to the extracellular 
domain of human Flt4 receptor tyrosine kinase, 

wherein said polynucleotide includes a strand containing a human nucleotide 
sequence that hybridizes to a DNA comprising the non-coding strand complementary to SEQ 
ID NO: 32, under the following hybridization conditions: 

(a) hybridization at 42°C for 20 hours in a solution containing 
50% formamide, 5x SSPE, 5x Denhardts solution, 0.1% SDS and 0.1 mg/ml 
denatured salmon sperm DNA; and 

(b) washing the filter twice for thirty minutes at room 
temperature and twice for thirty minutes at 65°C with a wash solution 
containing Ix SSC, and 0.1% SDS; and 

wherein said host cell expresses and secretes a polypeptide encoded by said 
polynucleotide, and 

wherein said expressed and secreted polypeptide binds the extracellular 
domain of human FH4 receptor tyrosine kinase and has a molecular weight of about 23 kD as 
assessed by SDS-PAGE under reducing conditions. 

,1 

A method for producing a polypeptide that binds the extracellular 
domain of human Flt4 receptor tyrosine kinase, comprising the steps of: ■ y 

growing a host cell according to any one of c\aimfpi^pf , yf^ox/S under 
conditions which permit expression by said host cell of said polypeptide; and 

isolating said polypeptide from the host cell or the growth medium of the host 

cell. 



1 f v,? ; 

A method for producing a polypeptide that binds to the extracellular ; * L j 



PAGE under reducing conditions and having an amino acid sequence comprising a portion of 
SEQ ID NO:33 effective to bind Flt4 EC. 



A method according to claim^i^vherein said polynucleotide 

comprises an expr 
acid set forth in SEQ ID NO:33. 



A method according to ciainV 
PC-3 prostatic adenocarcinoma cell (ATCC CRL1435). 

A method according to claim^S^wherein said polynucleotide 
comprises the insert of plasma pFLT4-L, deposited as ATCC Accession No. 97231.- 

jfrEMAHKS 

I. Prosecution History* 

The application as filed contained 16 claims. In an official communication 
dated November 25, 1996, claims 1-16 were subjected to a restriction requirement. In an 
Amendment and Election in Response to Restriction Requirement filed on January 24, 1997, 
the Applicants: elected claims directed to nucleic acids/ vectors, and host cells; canceled 
claims 2, 8-10, 12, and 14-16; amended claims 1, 3, 5, 1 1, and 13; and added claims 17-25. 

In an Office action dated May 28, 1997, claims 1-3, 7, 1 1, 13, 17-25 were 
rejected. In an amendment dated November 26, 1997, the Applicants canceled claims 6, 13, 
and 17; amended claims 1, 3-5, 7, 1 1, 18, and 20; and added new claims 26-38. In an 
amendment dated July 23, 1998, the Applicants amend claims 1, 3-5, 7, 18-19, 26-33, and 
. -8- 



domain (EC) of human Flt4 receptor tyrosine kinase (Flt4), comprising steps of: 

growing a host cell comprising a polynucleotide that comprises a nucleotide 1 1 ? 

sequence that encodes the amino acid sequence set forth in SEQ ID NO:33, under conditions 
in which the host cell expresses and secretes a polypeptide encoded by the polynucleotide; | p 

and ■ *li 

isolating a polypeptide that binds FU4 EC from the growth medium of the host 
cell , said polype ptide having a m ol ecular weight of approximately 23 kD as assessed by SDS- j If 



Jx . V ~ ' ' ' ~J m 

yA comprises an expression vector that comprises a nucleotide sequence that encodes the ammo | || 

xl in 

iWftwherein said host cell comprises a ; !|j 



If 

if 

x. 



Jo 



36-37; and add new claims 39-44. Thereafter, the Patent Office suspended prosecution of the 
application for approximately 18 months because "a reference relevant to the examination of 
this application may soon become available." 

At the time of issuance of the outstanding Office action, claims 1, 3-5, 7, 1 1, 
and 18-44 were pending. In an interview on June 22, 2000, the Examiner requested 
submission of a renumbered claim set. Thus, the pending claims have been canceled and new 
claims 45-79 have been substituted therefor. A table correlating old and new claims is set 
forth for the Examiner's convenience. 



P'ltrrent ("Maim 


Corresponding 
Old Claim 


Comments 


Claim 45. 


Claim 18. 




Claim 46. 


Claim 19. 




Claim 47. 


Claim 20. 




Claim 48. 


Claim 21. 




Claim 49. 


Claim 22. 




Claim 50. 


Claim 32. 




Claim 51. 


Claim 11. 




Claim 52. 


Claim 23. 




Claim 53. 


Claim 30. 




Claim 54. 


Claim 41. 




Claim 55. 


Claim 31. 




Claim 56. 


Claim 24. 




Claim 57. 


Claim 25. 




Claim 58. 


Claim 38. 




Claim 59. 


Claim 39. 




Claim 60. 


Claim 43. 




Claim 61. 


Claim 19. 




Claim 62. 


Claim 44. 




Claim 63. 


Claim 34. 




Claim 64. 


Claim 35. 





Claim 65. 


Claim 36. 




Claim 66. 


Claim I. 


Additional limitations specifying human 
polynucleotide and 23 kD polypeptide 


Claim 67. 


Claim 26. 




Claim 68. 


Claim 29. 




Claim 69. 


Claim 3. 


Additional limitation specifying 23 kD 
polypeptide 








Claim70. 


Claim 4. 




Claim 71. 


Claim 5. 




Claim 72. 


Claim 40. 




Claim 73. 


Claim 7. 




Claim74. 


Claim 42. 


Additional limitation specifying human 
polypeptide 


Claim 75. 


Claim 37. 





The suspension of this application for more than a year has been detrimental to 
the Applicants' continued commercial development of this technology, and the Applicants are 
quite interested in expeditious allowance, now that prosecution has resumed and the "relevant 
reference" has become available. The claim amendments herein are solely for the purpose of 
clarity and expediting allowance, and are unnecessary to overcome the Patent Office's 
rejections. The Applicants reserve the right to pursue the subject matter of claims as 
originally filed (or later introduced) in subsequent applications, such as continuing 
applications. 



II. The Patent Office's rejection of claims 1, 37, and 42 under 35 U.S.C. §112, first 
paragraph, for lack of written descriptive support should be withdrawn. 

In paragraph 6 of the Office action, the Patent Office rejected claims 1, 37, and 

42 under 35 U.S.C. 1 12, first paragraph, alleging that these claims contain subject matter 

"which was not described in the specification in such a way as to reasonably convey to one 

skilled in the relevant art that the inventor(s), at the time the application was; filed, had 

possession of the claimed invention." Claim 37 was rejected due to its dependence from 

claim 1. New claims 66 and 74 are analogous to rejected claims 1 and 42. 
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Although the rejection spans approximately three pages, the Patent Office's 
principal objections appear to be that the breadth of the claims is such that the claims 
encompass polynucleotides from other species and polynculeotides which encode variant 
polypeptides so long as receptor binding activity is maintained. The Patent Office 
acknowledges the presence of Examples relating to a human Flt4 ligand, and there are no 
impediments to identifying other human molecules that may be allelic variants, for example. 
Solely to expedite allowance,' the Applicants have included a limitation in claims 66 and 74 
to specify a human polynucleotide sequence. The Applicants' teachings of a human sequence, 
combined with their many additional teachings related to VEGF-C processing, Flt4 binding, 
Flt4 binding assays, hybridization techniques, and the like, conveys possession of the human 
genus recited in the claims to a person of ordinary skill. These amendments render moot the 
rejection for lack of written description, and the rejection should be withdrawn. 

III. The Patent Office's rejection of claims 1, 3-5, 7, 1 1, and 18-44 under 35 US.C. 
§102(e) should be withdrawn. 

In paragraph 8 of the Office action, the Patent Office rejected claims 1 , 3-5, 7, 
11, and 18-44 under 35 U.S.C. § 102(e), as allegedly being anticipated by Hu et al. (U.S. Pat 
No. 5,935,820). The rejection specifically addressed only claims 1 1 and 18, although it 
contained some general reasoning apparently directed at the other claims: 

Hu et al. disclose a polynucleotide, SEQ ID NO: 1 , which 
encodes a polypeptide, SEQ ID NO:2, which includes a domain 
defined by 8 cysteine residues of the VEGF family, and which is 
capable of binding to human Flt4 receptor tyrosine kinase. The instant 
claims indicate that the polypeptide lacks any domain that has one or 
more cysteine motifs of a Balbiani ring 3 protein, however, this 
limitation only further defines the processed protein and places no 
material limitations on the polynucleotide. Claim 1 1 further defines 
the polypeptide as comprising amino acids 1 to 120 of SEQ ID 
NO:33 f however, this limitation places no material limitations on the 
polynucleotide. Claim 18 is directed to a polynucleotide which lacks a 



The Applicants reserve the right to dispute the factual and legal premises ; upon which 
the rejection is based, and pursue claims of the original or greater scope in continuing 
application^ ^ s ^ ^ ^ ^ ^ patent cited in p^graph 7 teaches 

only a single polynucleotide species yet purports to claim a genus using h 3*™i2^ioi^iaim 
limitation!. £e t e.g., Hu et at claims 4l an F d 50. The Examiner is requested toe Unity the 
Patent Office's position as to when a single polynucleotide species provides a written 
description of a hybridization genus that satisfies § 1 1 2, first paragraph. 
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portion of the nucleic acid sequence which encodes the cysteine motifs 
of a Balbiani ring 3 protein, but still encodes a polypeptide that is 
capable of binding to human Flt4 receptor tyrosine kinase. This 
limitation appears to be inherently met by the embodiment of claim 1 
of '820 in that the mature protein lacks this portion of the polypeptide, 
therefore, a "polynucleotide encoding a mature portion of a protein 
consisting of SEQ ED NO:2" anticipates this claim. 

(Office action at p.6.) 

The Applicants respectfully traverse. 

At the outset. - the A pplicants wish to clarify certain factual and legal issues 

raised by the above-quoted rejection. First, the rejection is factually incorrect in that Hu et al. 

neither discloses nor suggests that any polypeptide binds actually binds to Flt4. In fact, Hu et 

. al. makes no mention of the Flt4 receptor whatsoever, and fails to identify any receptor for 

"VEGF2" whatsoever. Second, the Applicants object to the Patent Office's suggestion that 

the scope or wording of the claims of the Hu et al. patent have any relevance to whether Hu et 

al. is anticipatory under § 1 02(e). The application that matured into the Hu et al. patent was 

filed on March 27, 1997, more than two years after the filing date of the present application, 

and after the publication of a PCT application based on the present application (See WO 

97/05250, published February 13, 1997), and after the publication of the present inventors 

own work in prominent scientific journals that would have come to the attention of Hu et al. 2 

Still more of the present inventor's publications were available to Hu et al. in 1997-1999, 

during prosecution of the Hu et al. application. (See, e.g., Joukov et al, "Proteolytic 

Processing regulates receptor specificity and activity of VEGF-C," EMBOJ.. 16(13): 

3898-391 1 (1997).) The relevant inquiry under § 102(e) is the inquiry of what was "described 

in a patent granted on an application for patent by another filed in the United States before the 

invention thereof by the applicant for patent." This inquiry requires the Patent Office to 

ignore what was claimed in the Hu et al. patent, which may have been tainted by knowledge 

of the present invention, as explained above. The relevant inquiry must focus on what was 

described in those Hu et al. priority applications that have a filing date that could have 



2 See, e.g., Joukov et al., "A Novel Vascular Endothelial Growth Factor, VEGF-C, Is a 
Ligand for the Flt4 (VEGFR-3) and KDR (VEGFR-2) Receptor Tyrosine Kinases," EMBO J., 
15(2): 290-298 (1996); and Kukk E, Lymboussaki A, Taira S, Katpainen A, Jettsch M, 
Joukov V, Alitalo K., "VEGF-C receptor binding and pattern of expression with VEGFR-3 
suggests a role in lymphatic vascular development," Development, 122(12): 3829-37 (1996). 
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preceded the invention date of the applicants. 3 See, e.g.. In re Benno, 226 USPQ 683, 686 
(Fed. Cir. 1985) (The scope of a patent's claims determines what infringes the patent; it is no 
measure of what it discloses. A patent discloses only that which it describes....") The limited 
teachings of Hu et al. are discussed below. 

The Applicants also dispute that the Patent Office's reasoning, even if correct, 
supports a legitimate anticipation rejection. Independent claims 1, 3, 7, and 42 (now claims 
66, 69, 72, and 74) are all directed to host cells that have been transformed or transfected with 
a nucleic acid and that express an approximately 23 kD polypeptide encoded by the nucleic 
acid that has particular structural and functional characteristics, such as a particular size or 
sequence and/or the ability to bind the FU4 receptor. The Hu et al patent neither discloses 
nor suggests the recited polypeptides, or host cells that make such polypeptides, or the 
activities of the polypeptides. (There is no description in Hu et al. of a 23 kD Flt4 ligand 
polypeptide or of a host cell that produces such a polypeptide.) 

Notwithstanding these claim limitations, the Patent Office rejected the claims. Under 
the Patent Office's analysis, "this limitation only further defines the processed protein and 
places no material limitations on the polynucleotide." The Patent Office has apparently 
ignored the fact that these particular claims are not directed to an isolated polynucleotide, but 
rather to a host cell that produces a polypeptide having certain characteristics. The Patent 
Office has failed to explain why a limitation on a novel and nonobvious protein produced by 
a host cell is insufficient to render novel a claim to the host cell that produces the protein. 
The Patent Office has apparently ignored the axiom that anticipation of a claim under §102 
can be found only if the prior art discloses every element of the claim. See, e.g., In re King, 
801 F.2d 1324, 1326 (Fed. Cir. 1986). An anticipation of a recombinant, protein-producing 
host cell claim does not exist merely because a polynucleotide has allegedly been described in 
the prior art. 

The Patent Office rejected claim 18 (now claim 45), directed to a 
polynucleotide, on the basis that "Claim 18 is directed to a polynucleotide which lacks a 
portion of the nucleic acid sequence which encodes the cysteine motifs of a Balbiani ring 3 
protein, but still encodes a polypeptide that is capable of binding to human FIt4 receptor 

3 The Applicants reserve the right to dispute whether Hu et al. qualifies as a §^ 102(e) 
reference, on the grounds that Hu et al is not a patent granted on an application filed before 
the invention thereof by the applicant 
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tyrosine kinase. This limitation appears to be inherently met by the embodiment of claim 1 of 

*820 in that the mature protein lacks this portion of the polypeptide, therefore, a 

'polynucleotide encoding a mature portion of a protein consisting of SEQ ID NO:2* 

anticipates this claim." This reasoning is based on an improper focus on what the cited patent 

claimed, rather than what it described. See In re Betino, supra. If one reads the Hu et al. 

patent to determine what Hu et al. actually describes as "a polynucleotide encoding a mature 

portion of a protein consisting of SEQ ID NO:2 M one finds descriptions such as the following: 

The polynucleotide of this-invention^^contains an open reading 

frame encoding a protein of about 350 amino acid residues of which 
approximately the first 24 amino acid residues are likely to be leader 
sequence such that the mature protein comprises 326 amino acids. 

(Hu et al. at Col. 3, lines 56-63.) 

Thus, .Hu et al. describes a polynucleotide that encodes the "mature portion of a protein 

consisting of SEQ ID NO: 2" as a polynucleotide that comprises the final 326 codons of SEQ 

ID NO: 2* A study of the approximately 350 codon sequence in Hu et al. (Figures 1-2; SEQ 

ID NO: 2) shows that the mature protein of 326 amino acids includes the carboxy-terminal 

domain Balbiani Ring 3 Protein cysteine motifs. Because the "mature protein" described in 

Hu et al. includes the BR3P domain and falls outside the scope of claim 45, claim 45 is not 

anticipated. Claim 1 1 (now 51), which depends indirectly from claim 45, also is not 

anticipated. 

In paragraph 9, the Patent Office acknowledged that certain subject matter was 
free of the prior art, and in paragraph 8, it suggested that claim ! 1 might have been an attempt 
to claim that allowable subject matter, except that its limitation "further defines the 
polypeptide as comprising amino acids 1 to 120 of SEQ ID NO:33, however, this limitation 
places no material limitations on the polynucleotide." Claim 1 1 (now claim 51) is patentable 
over the art because it depends from claim 45, as explained above. However, the Applicants 
wish to direct the Patent Office's attention to claim 60 (formerly 43), which claims a nucleic 
acid and contains the explicit limitation "said nucleic acid lacking a nucleotide sequence 
that encodes the carboxy-terminal portion of the amino acid sequence shown in SEQ ID NO: 
33 beyond residue 125." The Applicants respectfully submit that claim 60 satisfies the Patent 



4 The Applicants reserve the right to present evidence that the alleged signal peptide 
taught in Hu et al. does not operate as a signal peptide at all. 
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Office's own criteria for allowable subject matter in this case, and should not have been 
rejected at all. 

For the foregoing reasons, the Hu et al. patents neither disclose nor suggest the 
claimed invention, and the rejections based on Hu et al. under 35 U.S.C. §l02(e) should be 
withdrawn. 

IV. Interview Follow-up 

During the interview with Examiners Saoud and Kunz and the Applicants' 
attorneys, the Examiners acknowledged that host cells which produced a fully processed 
VEGF-C polypeptide of approximately 23 kD were novel and unobvious over the two Hu et 
al. patents of record, and raised the question of whether this result of the Applicants* was due 
uniquely to the host cell chosen. The Applicants have filed herewith a declaration to provide 
evidence that they have succeeded in producing a Flt4 Iigand of approximately 23 kD in 
several other host cells. An executed version of the declaration will be submitted under 
separate cover. 

V. Information Disclosure 

On March 21, 2000, the Patent Office issued a third patent to Hu et al., U.S. patent 
No. 6,040,157. The '157 patent is a CEP that was filed in December, 1997, after many 
publications by the present applicants and after the present application was filed. The 
Applicants wish to draw the Examiner's attention to the '157 patent. For §102(e) purposes, 
the '157 patent is cumulative to the '540 and '820 patents of record. (To the extent it is not 
cumulative in disclosure, it is not citable as prima facie prior art, because the non-cumulative 
disclosure is not entitled a date that precedes the January 12, 1996, filing date of the present 
application.) 
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VI. Summary 

The Applicants respectfully request entry of the foregoing amendments and 
allowance of all of the pending claims in view of the foregoing remarks. 

Respectfully submitted, 

MARSHALL, OTOOLE, GERSTEIN, 
MURRAY & BORUN 
6300 Sears Tower 
233 S-Wacker-Drive- 



Chicago, Illinois 60606 
Telephone: (312)474-6300 



Dated: August 4, 2000 



David A. Gass 
Registration No. 38,153 
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Declaration Pursuant to 37 C.F.R. § 1.132 ofKari Alitalo 

I, Dr. Kari Alitalo, declare and state as follows: 

Introduction 

1 . I am a co-inventor of the subject matter of the above-identified patent 
application (hereinafter "the patent application"). I make this declaration to provide evidence 
to the Patent Office that may be relevant to the patentability of pending claims. Specifically, 
some of the pending claims in the application relate to recombinant host cells that produce a 
mature Flt4 receptor ligand polypeptide of approximately 23 kD (as assessed by SDS-PAGE 
under reducing conditions). This declaration is intended to provide evidence and 
confirmation that we have achieved expression of this mature form using a variety of host 
cells transformed/transfected with a full length cDNA encoding a 419 residue prepro-form of 
the ligand. 



-1- 



Evidence 

I. Introduction 

2. My co-inventor Dr. Joukov and I (together with others in my laboratory) have 
conducted substantial experiments to evaluate the proteolytic processing of human prepro- 
VEGF-C, a protein of 419 amino acids, into a mature form which has undergone substantial 
N-terminal and C-terminal processing. The results of many of the V EGF-C processing 



experiments are succinctly and accurately reported in our publication Joukov et a/., 
"Proteolytic processing regulates receptor specificity and activity of VEGF-C,** EMBO J., 
1 6(13): 3898-391 1 (1997). I hereby reaffirm the accuracy of the data reported in that paper, 
which I incorporate by reference, and summarize only briefly in the next paragraphs of the 
introduction. 

3. The VEGF-C gene encodes a mRNA for the synthesis of a prepro-protein Fl t4 
ligand precursor of 419 amino acids. (The complete 419 codon cDNA was deposited with 
the ATCC and is cross-referenced at pages 6, 28-29, and 39 of the patent application, and its 
sequence is deposited as SEQ ID NOs: 44 and 45 in the Sequence Listing.) The "pre-pro- 
protein" is processed to remove a signal peptide and two pro-peptides to produce a fully 
mature, most active form of VEGF-C. Initially, the "pre" part or signal sequence is cleaved 
off upon its translocation through the cellular membrane in the rough endoplasmic reticulum 
of the synthesizing cells. The rest of the polypeptide is then translocated across the cell 
membrane upon its continued elongation synthesis. 

4. A proteolytic cleavage to cleave a C-terminal pro-peptide occurs preferentially 
between amino acid residues 227 and 228, separating the N-terminal and C-terminal halves 
(roughly) of the constituent polypeptides.' This polypeptide, once cleaved in the middle, is 



Lih. a n7pl£'i e 5 ni J la - 1 h ,n£™ tai S? c y?teine residue repeat patterns reminiscent of the 

a oat ^ e ^ (B ^ P) u^ e 5t^ inal half contains a series of cysteine residues in 

a pattern shared with other members of VEGF/PDGF family. 

-n th<> f™! l i° n 22 l ° f ^? 419 codon sequence corresponds "to position 125 of SEQ ID NO: 
33, the sequence referred to in the claims of the patent application. 



only partially active relative to the fully mature, proteolytically processed VEGF-C that is 
created upon removal of the N-terminal pro-peptide from the N-terminal half. 

5. Another cleavage of the VEGF-C protein precursor to remove an N-terminal 
pro-peptide occurs on the amino-terminal side of the domain that shares a cysteine motif in 
common with other members of the VEGF-PDGF family. In our experiments we have 
observed that this second pro-peptide cleavage occurs in at least two preferential peptide 
bonds: one is between amino acid residues 102 and 103, 2 and the other one between residues 
1 1 1 and 112. These two alternative cleavages that remove the N-terminal pro-peptide 
produce fully processed forms of the FH4 ligand which have a similar potency of high 
affinity binding to KDR/VEGFR-2, which is expressed in blood vascular endothelium and 
lymphatic endothelium and to FU4/VEGFR-3, which is predominantly expressed in the 
lymphatic endothelium. The fully processed mature forms of VEGF-C that are most active 
have a molecular weight of about 23 kD as assessed by SDS-PAGE under reducing, 
conditions. 

II. Recombinant Host cells that p r oduce a fully processed VFGF-C of about 23 kP 

6. Several of our initial experiments were done using 293EBNA or 293 T-cells as 
host cell systems for the transfection of VEGF-C expression vectors. These cells were fairly 
efficient in the processing of the prepro-VEGF-C into the fully processed -23 kD form. In 
the initiat experiments described in our patent application, VEGF-C was eluted from 



2 Position 103 (Threonine) of the 4 1 9 codon sequence corresponds with position I of 
SEQ ID NO: 33, the sequence referred to in the claims of the patent application. 
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an Flt4-EC affinity matrix using pH 2.4, which seemed to enhance (but was not necessary for) 
the proteolytic processing into the mature form. 3 



7. We have also observed similar proteolytic processing in COS monkey cells 
and in the HT1080 human fibrosarcoma cells. Experimental details with COS and HT1080 
cells are reported in Joukov et al. (1997), supra. The cells were grown in a conventional 
commercial media (Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal calf 
serum. 4 The vector used for transformation of these cells was a pREP7 vector containing the 
419 codon VEGF-C cDNA, essentially as described in the patent application. Processing to 
produce the - 23 kD form was observed in both COS and HT1080 cells, although it was 
significantly less efficient than in the 293 cells. 



8. We have also used the MCF-7 breast carcinoma cell line to produce the -23 
kD mature form of VEGF-C. Unlike the 293 or COS cells, MCF-7 cells do not replicate the 
transfected plasmid. MCF-7 cells were transfected with pEBS7 expression vector 5 containing 
a cDNA insert coding for human prepro- VEGF-C cDNA (419 codon form) or with an empty 
vector, and stable cell pools were selected. The transfected MCF-7 cells were grown in 
RPMI-1640 medium (a commercially available medium) containing 10% FCS and 150 ug/ml 
Hygromycin B. To study forms of VEGF-C produced, the cells were metabolically labeled, 



3 Like all enzymatic reactions, the protolytic cleavages in the VEGF-C polypeptide 
backbone occur in an enzyme- and substrate concentration- dependent manner, and can be 
influenced by factors such as pH, time, and protease inhibitors. Our data suggests that the 
enzymes that cleave the N-terminal pro-peptide from pro- VEGF-C are secreted from both 
VEGF-C-producing and from other cell types. We also have observed increased processing 
upon the depletion of the culture medium of fetal calf serum. 

4 By way of comparison, Example 13 of the patent application describes culturing 293- 
EBNA cells in DMEM-0.2% BS A. As explained in the previous footnote, lower serum 
levels in the media appears to correlate with increased processing. 

5 The pEBS7 expression vector was known in the literature at least as early as 1991, 
years before the priority date of the application. (See, e.g., Peterson, C. and Legerski, R., 

High-frequency transforation of human repair-deficient cell lines by an Epstein Ban* virus- 
based cDNA expression vector," Gene, 107(2): 279-284 (1991). We selected pEBS7 because 
this vector promotes high expression levels in MCF-7 cells. The vector contains a CMV 
promoter and hygromycin B and ampicillin resistance genes. 
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and after 96 hours, VEGF-C was bound to an Flt4 affinity substrate. 6 The bound proteins 
were analyzed in 12.5% SDS-PAGE under reducing conditions. As can be seen from Figure 
A, the VEGF-C in the culture medium that bound to the soluble receptor Flt4-lg affinity 
substrate consists of both the 29/31 kD and -23 kD forms. Thus, expression of VEGF-C 
protein in these cells occurs in smaller quantities than other cells we have tested which 
replicate the transfected plasmid, yet we can recover both the 3 1/29 and -23 kD forms of 
VEGF-C from the culture medium of these cells using the type of affinity matrix described in 
the patent application. 



9. We also have achieved production of the -23 kD form of VEGF-C using the 
bacutovirus expression system in insect cells. In one set of the experiments, 3 million Sf-9 
cells each were infected with baculoviral clones 32/1-32/5 and 34/1-34/5 expressing full 
length (419 codon) untagged hVEGF-C under the polyhedrin promoter. 7 Seven days post- 
infection, the supernatant was harvested and the remaining cells lysed in 350 ul RIPA buffer. 
Ten microliters of supernatant of clone 32/1 and 5 ul lysate of clones 32/1 - 32/5 and 34/1 - 
34/5 were subjected to 15% SDS PAGE, and VEGF-C specific bands were immunodetected 
after Western blotting using antiserum raised against VEGF-C peptide (residues 104-120, or 



6 The affinity substrate that we used was FU4(1 -3)Fc, which comprises the three 
immunoglobulin-hke regions of the FIt4 extracellular domain which have been shown to be 
responsible for ligand binding. Thus, this affinity matrix is the functional equivalent of the 
FU4-EC affinity matrix described in the patent application. 

7 The cell line Sf9 is a clonal isolate of Sf2 1 cells, which are derived from ovary cells of 
the fall army worm, Spodoptera frugiperda. The cell line was maintained as adherent culture 
at 27°C in TMN-FH media completed with fetal bovine serum to a final concentration of 
10%. In addition, 100 mg/ml streptomycin and 10 units/ml penicillin were used to minimize 
the risk of bacterial contamination. The cells were cultured using routine and standard 
procedures for these experiments. (See, ej>., O'Reilly et al., Baculovirus Expression Vectors: 
a laboratory manual. W.H. Freeman and Company. New York, 1992: pp. 109-122). 

For virus production and amplification, 5 baculoviral clones (1-5) were purified from 
two transfection supematants (32 and 34), that were obtained using the FASTBAC system 
(GIBCO/LifeTechnologies) according to the instructions of the manufacturer. Transfections 
32 and 34 were performed using two oacmid DNA preparations from independently obtained 
clones using shuttle vector pFB 1-hVEGF-C-FL. Stock vims was obtained by two rounds of 
amplification after plaque purification. For the first amplification, 2.5 Mio. Sf-9 cells were 
inoculated with the whole purified plaque and incubated for 5 days. For the second 
amplification 8 Mio. Sf-9 cells were inoculated with 1/40 of the total virus obtained in the 
first amplification step and incubated for 5 days. 
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2-18 of the mature form). The results, depicted in Figure B, show clearly that the major form 
of VEGF-C in the lysates of 7 day p.i. cells is the 21/23 kD form. Uncleaved (prominent 
band), 29/31 kDa (prominent band), and -23 kDa forms (weaker band) were present in the 
supernatant. These experiments show that insect cells also cleave the VEGF-C protein to the 
-23 kD mature form and that this insect cell expression system can provide a source for 
large-scale production of the -23 kD form of the protein. 



10. In another series of experiments, we transfected the Me Wo cell line, 8 
established from a lymph node metastasis of a nodular malignant melanoma, to constitutively j I| 

overexpress a prepro-VEGF-C cDNA (419 codon form) 9 . Ordinary, commercial media was * &J 
employed for these experiments also (RPMI 1640 medium with 5% fetal bovine serum | _ 

(FBS), purchased from Gibco BRL, Grand Island, NY). As determined by Northern analysis, J || 

the parental MeWo cell line and three vector-transfected control clones (MeWo/control) did 
not express any detectable amounts of VEGF-C mRNA in vitro or in vivo. Three VEGF-C | p| 

transfected cell clones (MeWo/VEGF-C) expressed high levels of VEGF-C mRNA in kJ 
culture, as well as in tumors (when introduced into mice) that reached the size of -1200 mm 3 . 
Western blot analyses using antibodies raised against a VEGF-C peptide confirmed that high 
VEGF-C mRNA levels correlated with high amounts of VEGF-C protein expression. We 



* The human malignant melanoma cell line MeWo (Sordat, B.C. M., Y. Ueyama, and J. 
Fogh. 1982. Metastases of tumor xenografts in the nude mouse. In The nude mouse in 
experimental and clinical research. J. Fogh, and B.C. Giovanella, editors. Academic Press, 
New York. 95-147; Kerbel, R.S., M.S. Man, and D. Dexter. 1984. A model of human cancer 
metastasis: extensive spontaneous and artificial metastasis of a human pigmented melanoma 
and derived variant sublines in nude mice. J Natl Cancer Inst. 72:93-108), kindly provided by 
Dr. Robert S. Kerbel (Sunnybrook Health Science Centre, Toronto, Canada) 

9 A 1997 bp full-length (419 codon) human VEGF-C cDNA (GenBank accession 
number X94216) was cloned into a pcDNA3.1/Zeo expression vector (mvitrogen,San Diego, 
C A) which contains a CM V-enhancer-promoter and a Zeocin selection cassette. The 
sequence and the orientation of the VEGF-C gene in the construct were verified by restriction 
mapping and by direct sequencing using the Sanger dideoxy method. Subcontluent cell 
cultures were transfected either with pcDNA3.l/2eo vector containing the full-length human 
VEGF-C cDNA in sense orientation or with the vector alone using the Superfect transfection 
reagent (Qiagen, Chatsworth, CA) according to the manufacturer's instructions. Forty-eight 
hours after transfection, cells were split 1:5 into their full growth medium containing 50 
mg/ml Zeocin (Invitrogen) to select transfectants. Stably transfected cell clones were 
individually expanded and analyzed for VEGF-C mRNA expression and protein secretion. 
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detected a strong band of approximately 60 kDa in cell lysates of VEGF-C transfectants, 
corresponding to VEGF-C precursor, and only trace amounts in control cells. Large amounts 
of the secreted 31 kDa form were observed in culture supernatants of VEGF-C transfected 
clones, whereas the secreted protein was not detectable in supernatants of control cells. The 
.. mature -23 kDa VEGF-C form was detected in tumor lysates. 

11. The foregoing experiments demonstrate that we were able to recombinantly 
express the -23 kD mature form of the Flt4 ligand VEGF-C in a variety of human cell lines 
transfected with a 419 codon prepro-VEGF-C cDNA, as well as in a Cos monkey cell line 
and an insect cell line. 

Certification 

1 2. I hereby further declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful, false statements and 
the like so made are punishable by fine or imprisonment, or both under Section 1001 of Title 
18 of the United States Code, and that such willful, false statements may jeopardize the 
validity of the application or any patent issued thereon. 



- Date: 

Kari Alitalo 
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deposited with the United Stales Postal 
Serv ice, in an envelope addressed to the: 
Commissioner for Patents, Box Issue 
Fee, Washington, D.C 20231, utilizing 
the "Express Mail Post Office" under 
Mailing Label No. EL566404I61 US on 
this date: 

January 24, 2001 
Su^arah A. Maguigad ^ <s 



AMENDMENT AFTETt^fet3\VANCE PURSUANT 37 C .F.R. $ 1.312 

Commissioner for Patents 
Box Issue Fee 
Washington, D.C. 20231 

Dear Sir 

Please amend this application as follows: 
AMENDMENTS 

In the Specification : 

At page I , line 3, after "August I, 1995." please delete the following priority 
claim, which was introduced by way of Amendment filed July 23, 1998: 
"This application is also a continuation-in-part of U.S. Patent Application Serial No. 
08/340,011, filed November 14, 1994, now U.S. Patent No. 5,776,755." 



Applicant(s): Alitalo ct al. 
Serial No: 0S/5S5.S95 
Filed: January 12, 1996 
Title: RECEPTOR LIGAND 
Allowed: October 24, 2000 
Batch No.: Ul 8 
Group Art Unit: 1647 
Examiner: C Saoud 




At page 8, line 7, please delete "Figure 2 schematically depicts" and insert - 
Figures 2A and 2B schematically depict-. 

At page 8, line 29, please delete "Figure 9B shows * and insert -Figures 9B-D 

show-. 

At page 8, line 30, please delete "Figures I OA- 1 OB" which was introduced by 
way of Amendment filed November 26, 1997 and insert -Figures 10A-D-. 

_ ATpage 14, line 32, please delete "Figure 2^d"irTserT^Fi^es-2A-and-2B— 
At page 27, line 30, please delete "Figure 9B" and insert -Figures 9B through 

9D-. 

At page 28, line 1 , please delete "Figure 10" and insert -Figures 10A through 

10D-. 

At page 28, line 6, please delete "Fig. 9B" and insert -Figures 9B through 



9D-. 



IOC- 



At page 29, line 13, please delete "Fig. 10" and insert -Figures 10B and 



REMARKS 

Applicants request entry of the foregoing amendments, which relate solely to 
formal matters. These amendments are being presented prior to or concurrently with payment 
of the issue fee as required by Rule 3 1 2. The amendments do not afTect the scope or content of 
the allowed claims. The Patent Office is authorized to charge any fee associated with this 
amendment to Deposit Account No. 1 3-2S55. 

The amendment to page I amounts to a cancellation of a priority claim to an 



application lhat was filed in November, 1994. The Applicants continue to maintain their 
priority claim to U.S.S.N. 08/510,133, filed August I, 1995, as stated in the application as 
originally filed. The sole purpose behind cancellation of the 1994 priority claim is to maximize 
patent term of the eventual patent, because it is the Applicants* understanding of current law that 
the term of this patent will be measured from the earliest claimed priority date. The priority 
claim cancellation is not intended as an admission of whether or not the claimed invention would 
be entitled to priority, if the priority claim to the November. 1994 application were maintained. 
The Applicants reserve the right to maintain the same priority claim for subject matter that may 
be pursued in related applications, such as continuations, continuations-in-part, divisional 
applications, reissue applications, or the like. It is the Applicants* understanding from 
prosecution that the subject matter of the allowed claims has been deemed patentably distinct 
from any subject matter disclosed in art of record, including subject matter disclosed in U.S. 
patent issued to Human Genome Sciences (Hu ct al., U.S. Patent No. 5,935,820) that was 
considered by the Examiner. (This patent was cited by the Examiner as a reference under 
§ 102(e) and distinguished by the Applicants. See Amendment dated August 4, 2000. at pages 
11-15.) Thus, the presence or absence of the priority claim raises no patentability issues. 1 

The remaining amendments to the specification merely conform the specification 
to the formal drawings submitted concurrently herewith. Figures 2, 5, 9 and 10 were prepared 



1 The November, 1994 patent application has issued as U.S. Patent No. 

5,776,755. The '755 patent is not prior art under § 1 02(e) because, to the extent the '755 
patent discloses or suggests the present invention, the relevant disclosure is a disclosure of the 
present inv entors' own work. Because the relevant portions of the 4 755 patent constitute the 
inventor's own work, the relevant filing date of the '755 patent was not "before the invention 
thereof by the applicant" as required by §102(e). (It is impossible to disclose the inventors' 
own work before the inventors invented it.) 



on multiple sheets and/or renumbered in order to comply with the Draftsman's requirements. The 
specification has been amended to reflect the fact that these figures will be multiple pages in the 
issued patent. 

These amendment add no new matter and do not raise any new patentability issues 
that would require any substantive examination by the Examiner. 

In view of the foregoing, the applicant respectfully requests the granting of the 



amendment after allowance. 



Respectfully submitted, 

MARSHALL, OTOOLE, GERSTEIN, 
MURRAY & BORUN 




David A. Gass 
Registration No. 38,153 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 



January 24, 2001 
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Allowed: October 24. 2000 
Batch No.: U18 
Application No.: 08/585.895 



1. Small Entity Status 



O Verified statement(s) claiming small entity status is{are) attached. 
H Small entity status has been established and is still effective. 
□ Has not been established. 



2. Deposit Account and Refund Authorization 

H The Commissioner is hereby authorized to charge any deficiency in the amount enclosed or 
any additional fees which may be required during the pendency of this application under 37 
' *CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A copy of this Transmittal is enclosed. 

B Please refund any overpayment to Marshall. O'Toole. Gerstein. Murray & Borun at the 
address below. 

c 
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Commissioner for Patents 
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Transmitted herewith are the following for entry in the above-identified case: 

1. Amendment After Allowance; 

2. Thirty sheets of formal drawings (Figs. 1, 2A-2B. 3-4, 5A-5C, 6-8, 9A-9D, 
10A-10D, 11-12. 13A-13B. 14A-14B, 15A-15B. 16A-16B, 17-18); and 

3. Request for correction of Drawing with sketch showing proposed change to 
Figure. 
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REQUEST FOR APPROVAL OF DRAWING CHANGES 

Commissioner for Patents 
Washington, D.C. 20231 
Attn: Official Draftsperson 

Dear Sir: 

AMENDMENT 

Applicants hereby request approval of the drawing changes as shown in red ink on the 
attached copy of the informal drawing (FIG. 9B) for the above-identified application. 
Support for the requested change may be found throughout the specification as originally 
filed as explained below. No new mailer has been added. The requested change is embodied 
in the formal drawings filed herewith. The Patent OfTice is authorized to charge any fee 
required in connection with the filing of this request to Deposit Account I3-2S55. 




I hereby certify that this paper is being 
deposited with the United States Postal 
Service, in an envelope addressed to the: 
Commissioner for Patents. Box Issue Fee, 
Washington, D.C. 20231, utilizing the 
''Express Mail Post Office** under Mailing 
Label No. EL566464161 US on this date: 

January 24, 2001 



Suzdfah A. Maguigad 



REMARKS 



FIG. 9B illustrates the nucleotide and deduced amino acid sequence of the 
coding portion of FIt4 ligand cDNA, in which the cleavage site for the putative signal peptide 
is indicated with a shaded triangle, as disclosed in the specification at page 8, lines 29-3 1. 
Thedrawingchangeisbeing-madesolely to correcHlie~location~of th^liadedlriang!e~which 
indicates the cleavage site demarking a mature VEGF-C protein. Particularly, the shaded 
triangle should be positioned between "Arg" and *Thr" and not "Ser and Arg \ The position 
of the-shadcd triangle indicates the start of the designation of the portions ofSEQ ID NO: 33 
which correspond to the "mature" forms of VEGF-C. The change finds support as originally 
filed because the description of the amino terminus of a mature form of VEGF-C is found in 
the specification at p. 23, lines 5-10, and is confirmed at page 25, line 27 to page 26, line 6 
(from which it is apparent that the first 13 amino acid residues of a secreted FIt4 ligand are 
encoded by the thirty-nine 3' bases ofSEQ ID NO: 25 that begin ACAGAAGAGACT...). 
Similar changes to the numbering of residues in the Sequence listing were made in an 
Amendment filed by the Applicants on November 26, 1997, and were approved by the 
Examiner. The changes made herein are consistent with what was earlier done the 
prosecution of this application. 

In view of the foregoing, it is submitted that the change to FIG. 9B does not 
introduce new matter into the disclosure of the application or to the drawings. Accordingly, 
applicants request approval of the above drawing change. 



Corrected formal drawings will be provided for the above-identified 



application. 
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M«fe P«ValI^ugy rProQXttTyr 

1 »cy«Clnl^uArgLy*3lyClyItpalnKi«AanAroGluGlaAla 
— auU3MUUU3a>CCCICCaUkCA33UfcC» g >B»> ocsec 
70 W •« H° 



\ iso no 

^90 *10 « JW 

Ti,^»v^lclvt < v«qiuPh^lYValXl*TbrA^nTh rPh«Ph«L y«g^ProCy^^ 
JLT?£jlTCT-~-» »r^ifTT^TT^gAITICCCSA£AAACACCTTCTTT7UVXCCTCC\TCTCTC 

250 2^0 290 

3 jo 22 0 250 



Tt»rS*rTyxl~uS.rl-y«TtoX^uPh^luXl*^^ 



370 3*0 410 



430 450 470 

T^AxffClJ»V»lKI-S«r-ri«IlaAx*Ar0S«rX,«uPxt^ 

490 510 530 

jU«ja«JUaLy«TlirCy»Px-oTlirA«nTyrM«tTr^ 

S50 570 590 

AlaGlnCluA«pPb«M«tPb-S«rS.rA*pAlaClyA«pA«pS-rThrA«pGlyPhaHl« 

j!0 430 450 

A* a ll«Cv»ClvI^oA*nLy»GluI,«uA«pCluCluT*^ 

470 MO "10 

ClyI^aAiraProAl«S.rCy.ClyP*oKi.Ly-01ul^u^pA^^^Cla^ 
CCGCTTCa^CTGCCACCrcrrGGACCCCACXXAGAACTR^ 

730 «0 ""0 



ctct5juuuuul*aactcticccc^ 

790 010 M 0 

TlirCy»GlnCy*V*lCy»LyaAroTfarCyBProj^A*nCl 
ACAI^CAgmSTXTCTAAXXCXACCTCCCeeJUaA^ 

BS0 470 490 

CV»JUACy»CluCy«TfcrCluSarProGlitf.y«Cy^^ 

910 930 " 

CACCAAA 970 SSS 1010 

GlyPhaSarT/*S«rCluGluV a lcy*Arg«y«V*lProS^ 

1050 1070 



1030 



ATCACCTAACXTTCTA C1U 1 II ICCA CTrCATCGXlTiaUlAllAICCAAAAC 
1090 1110 1«« 



FIG. 9B 
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